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GNAP

(GRAPHIC NORMATIVE ANALYSIS PROGRAM)
by

Roger W. Bowenl/

amended by

John Odellz/ and Lester D. Northé/

ABSTRACT

A user-oriented command language is developed to provide
direct control over the computation and output of the standard
CIPW norm. A user-supplied input format for the oxide values
may be given or a standard CIPW Rock Analysis format may be
used. Once the oxide values have been read by the computer,
these values may be manipulated by the user and the "norm"
recalculated on the basis of the manipulated or "adjusted"
values. Additional output capabilities include tabular listing
of computed values, summary listings suitable for publication,
x-y plots, and ternary diagrams. As many as 20 rock analysis
cards may be processed as a group. Any number of such groups

may be processed in any one computer run.

INTRODUCTION AND USE
GNAP (Graphic Normative Analysis Program) is designed to
provide the user with a flexible input format capability, a
summary output of computed normative values, more direct
control over the values plotted on ternary diagrams, and a

flexible x-y plot capability. The original program was

1/ U.S. Geological Survey, Reston, Virginia, USA

2/ Directorate General of Mineral Resources, Jiddah, Kingdom
of Saudi Arabia.

3/

=~/ Woods Hole Oceanographic Institution, Woods Hole, Mass.
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ouklished by the USGS as Progran ! 54¢ "buwen. 1371) an

its Computer Contribution Series. 1In 197/, a version of
this program was adapted by Lester North to run on the
PDP-11/45 machine in the computer center of the Directorate
General of Mineral Resources (DGMR). The version described
here is a modification of this program to make full use of
the DGMR's mini-computer. This document follows closely the
format of the original write-up (Bowen, 1971).

GNAP accepts a group of sample-analysis cards giving
weight percents of oxides. From these values the normative
mineral values are determined. These normative mineral values
and the original oxide values are stored (i.e. saved). They
may then be referenced by the user to create plots and diagrams
or to define new values that may then be used in the specifi-
cation of plots and diagrams.

The standard-analysis card format is shown on page 10;
if this format is used, then no format specification is
necessary. However, the user may specify his own input format
(see p. 12) for the oxide values. For example, he may find it
more convenient to use an analysis-card format that can be
directly used in other programs involving petrological-chemical
calculations or plots.

The CIPW norm may be calculated when the rock analysis
cards are read or the oxide values may simply be stored
(within that run) for norm calculations later in the program
sequence. Such storage allows the user to manipulate or

adjust oxide values prior to the norm calculation. The norm



calculation results in a horizontal listing of the input and
computed values for one sample per printout page unless
suppressed by the use of a 'nonorm' command (see p. 15).

The summary output option available in GNAP can produce
a table of input oxide data (original and/or adjusted) and of
calculated normative and/or chemical parameters specified by
the user. The individual samples and their associated values
(12 samples per page) appear across the printout page in
tabular form. This type of tabular output permits easy
comparisons of values between samples and, with little or no
additional modification, direct use in manuscripts.

GNAP requires the user to specify which ternary diagrams
are desired. This specification is accomplished by giving
the complete formulation of the expressions to be used for
the three apices of each ternary diagram. These formulations
are expressed in terms of defined variables and common
arithmetic expressions that the user supplies. These expres-
sions are evaluated by GNAP, and the corresponding diagram
is constructed.

In a similar fashion, GNAP provides x-y plot capability.
The user supplies arithmetic expressions, formulated from the
input oxide data and/or computed normative values, that define
the abscissa and ordinate. GNAP evaluates these expressions
and constructs the corresponding plots.

In addition to the above plotting capabilities, the user
may supply arithmetic expressions that he would like evaluated

and printed. GNAP evaluates the expression for each sample



data set in storage and prints the sample identification and
expression value.

Values are normally stored as weight percents. It is
often desirable to be able to have values available in
molecular amounts. GNAP provides the capability of converting
from weight percents to molecular amounts.

Plotting may take place on either the printed output or
a Calcomp plotter of the digital-drum type. If the plotter
is specified, the user may set a scale factor that determines
the size of the plot generated. If no plotter specification
is made, the lineprinter is used and the plot occupies a full

printed page of output.

If desired, a problem title is printed at the top of each page
of printout.

This report is a product of a cooperative program conducted by
the Saudi Arabian Directorate General of Mineral Resources and the
U.S. Geological Survey.

PROGRAM DESCRIPTION

GNAP is composed of a main driver, 13 subroutines, and
the Calcomp software package. All coding is in PDP-11 Fortran
IV-Plus with the exception of parts of the Calcomp package,
which are in assembler language.

The main driving routine scans the input for recognizable
commands prior to calls to the other subroutines. Statements
are constructed from the input stream; blanks are ignored.

The statements are then identified and the indicated action
is performed by the appropriate subroutine.

Subroutine NORM, which is used to calculate the CIPW

norm (Washington, 1917), contains two additional entries.



The first entry (RECALC) is used to recalculate a norm from
previously stored oxide values. The other (CONVER) is used
to convert weight percents to molecular amounts.

Subroutine EVAL is used for the evaluation of all
arithmetic expressions. EVAL is a Fortran version of a
procedure previously developed and documented (Bowen, 1969).
A transition-matrix technique is used to parse the expression
to be evaluated. This yields the Reverse Polish form of the
expression, which is then evaluated using a push-down stack.
EVAL has the advantage of not requiring actual comparisons
to accomplish the parse; hence execution time is considerably
improved over procedures using a more brute-force technique.

Subroutine SUMPNT is used to create the summary printout.
An area of output is constructed according to instructions
supplied by the user. After this area has been constructed,
the summary is printed.

Subroutine PRNT is used for creation of x-y plots. A
standard grid is determined from the range of values to be
plotted. Subroutine TRIANG is used for the construction of
ternary diagrams. If the Calcomp plotter is specified, then
calls will be made to the Calcomp software package to generate
the plotter commands; otherwise a printer plot is drawn.

Subroutine PRPLOT is a slightly modified version of a
subroutine developed at the University of Michigan (Smidinger,
1966). PRPLOT has entries PLOT2, PLOT3, and PLOT4. PRPLOT

is used to create printer plots.



Subroutine SIDE is used to construct one side of a ternary
diagram when the Calcomp plotter has been specified. It is
called from the TRIANG subroutine.

The remaining ;,subroutines provide a degree of character
manipulation and conversion in Fortran. MOVE is used to move
characters from one string to another. CONV converts from
character form to numeric form. INDEX determines the position
of a given character in a given string.. NOTEQ determines if
two strings are equal (i.e., contain the same characters).
CLEAR provides for the construction of pages of output prior
to printing. PREPRO sets up the operating environment for the

program on the DGMR's PDP-11 computer.

INPUT
This program has two general types of input. The title
card and analysis cards are punched and read in a fixed format
where blanks are read as blanks in the title card and inter-
preted as a '@' (zero) in the analysis cards. All other input
cards are free-form, i.e., the cards are punched beginning
in any column, blanks are ignored, and the end of input is

indicated by a semicolon.

Title card

A title card is identified by the word TITLE punched in
columns 1-5. Any alphanumeric information in columns 6-80
that identifies problems is then printed on each succeeding
page of output (excluding pages on which error messages are

printed). The title occupies one card and is usually the



first card in the input deck. More than one title card may
be used in a problem if desired. For example, if it is desired
that the summary of oxides and normative parameters have one
title and the plots have a different title (perhaps one in
which symbols are identified), then the appropriate title card
should be placed just before the command cards controlling the

output to which the title is to apply.

Analysis card

Rock analysis car@s contain values of the standard set
of oxides. These cards should contain the letters NRM punched
in columns 1-3 if the CIPW norm is to be calculated when the
card is read. When the norm is calculated, the normative
minerals, Niggli values, Barth's cations, as well as various
totals and ratios, are printed and stored. If the user wishes
to store the oxide values without calculation of the norm, the
letters STO should be punched in columns 1-3. Column 4 should
contain the character that is to be used when plotting values
from this sample. Any printable character may be used for
plotting, but the user is advised not to use the characters
"+" or "-" because these characters are used to demarcate plot
outlines and in the subdivisions of units of axes in x-y plots
or sides of ternary plots and thus may result in possible
confusion. Columns 5-10 should contain the six-character
sample identifier.

In addition analysis card data may be input interactively

by means of the NRM pseudo-arguement PROMPT (see below).



MODES OF OPERATION
The DGMR/USGS version of GNAP operates in one of two
modes:

BATCH mode: All input to the program, commands,
analytical data, and titles c¢omes frpm
a file or from cards. This mode is
equivalent to off-line operation.

TERMINAL mode: Interactive operation, commands, titles,
and optional analysis'data all come from
the console. Analysis data may be input
interactively from a file or cards or
typed in as card images at the console.

When the program is started, the mode is selected by

request from the keyboard (see Running GNAP p. 30).

INTERACTIVE OPERATION
In terminal mode, output may be directed to the printer
or to the console; output for the graph plotter is always
sent to the disc. Error messages always come back to the
console as does output from the PRINT command.
Analysis data may be input in one of three ways:
1. Typed in the usual way for analysis cards (see p. 10).
2. From an external file, or device, in which case the
file should contain the usual analysis card images.
This method is invoked by the pseudo-arguement BATCH
in columns 5-9, followed by the file title in column

11-42. Columns 1-3 should contain either NRM or STO.



For example,

NRM BATCH <file title>
cards may be read from the card reader by;

NRM BATCH CR:
Note that no semi-colon should be placed at the end
of the 'command'. The program will read records
from the named file until an end of file marker is
encountered. If no file title is given, the program
will attempt to open a default file named GNAP.DAT.

3. Interactive input. In this method the program prompts
for oxide values at the console from the current oxide
list (see p. 15). This method is invoked by the
pseudo-arguement PROMPT in columns 12-17. Columns
1-10 should contain "NRM" or "STO" in columns 1-3,
plotting symbol in column 4, and sample identifier
or laboratory number in columns 5-10, in the usual
manner--for example:

NRMSAAA123 PROMPT

The program will then prompt for oxide values, one

per line, which should be given as four digit numbers

representing hundredths of a percent, with no decimal

points (see table 1).

Each weight percent must be given to the hundredth without

a decimal point in the right most portion of the field (i.e.
12.01 would be given as 1201 and 0.02 would be given as 2 in
the fourth column of the field and the leading zeros would be

optional) .



Table l.--Standard format for DGMR/USGS version of GNAP

Columns

1-3

4

5-10
11-14
15-18
19-22
23-26
27-30
31-34
35-38
39-42
43-46
47-49
50-52
53-56
57-60
61-63
64-66
67-69
70-72
73-75
76-78

79-80

Field width

3

10

Contents

NRM or

plotting symbol

sample
weight
weight
weight
weight
weight
weight
weight
weight
weight
weight
weight
weight
weight
weight
weight
weight
weight
weight
weight

weight

STO

identifier/lab. number

percent
percent
percent
percent
percent
percent
percent
percent
percent
percent
percent
percent
percent
percent
percent
percent
percent
percent
percent

percent

Si0,
Al,0;
Fes03
FeO
MgO
CaO
Na:20
K20
H20
TiO:
P,0s
MnO
Zr0,
CO,
SO3
Cl

F

S
Cr203

NiO



This standard format may be overridden by the user
(see p. 12). However, columns 1-10 must remain unchanged as

described above.

COMMANDS

Command cards are free-form as indicated above (p. 6).
Each command given must end with a semicolon (";") and may
occupy more than one card if necessary. The purpose of this
second type of input is to instruct the computer as to which
of the various functions it is to perform. The commands
recognized in the program are summarized in table 2 (p. 23).
In order to describe some of the commands that GNAP recognizes,

it will be necessary to discuss the term "expression".

Expressions

Expressions, which are kasic to any algorithmic process,
are rules to obtain values of different kinds and types. An
expression is composed of variable names, arithmetic operators,
constants, and the grouping symbols ( ).

Variable names may be any of the basic names that have
been associated with the values by calculation of the norm
(see table 3, p. 24 for a list of these names). Additional
variable names may have been determined by the "define command",
which will be discussed later (see p. 16).

The arithmetic operators are the negative operator (e.g.
SI02), division (e.g. SIO2/FEO), multiplication (e.g. SIO2*FEO),
subtraction (e.g. SIO2-FEO), and addition (e.g. SIO2+FEO).

These operators appear above in the order of their priority.

11



In other words, the negation operation is performed before
division, division before multiplication, multiplication
before subtraction, and subtraction before addition. This
order may be overridden by the use of parenthesis. Hence,
A/B*C and A/ (B*C) usually yield different values.

Constants are decimal numbers with or without a decimal
point. Constants must be eight characters or less in length
including the decimal point.

Expressions must be syntactically and semantically
correct in the Fortran or PL/l1 sense. This means that for
each left parenthesis there must be a matching right paren-
thesis; no two arithmetic operators may appear immediately
adjacent to one another and the variable names must be "known"

to the computer when the expression is evaluated.

Modify-format command

The modify command is used to alter the standard analysis-
card format described on page 10. This command takes the form
MODIFY FORMAT = <format specifications> [, NCS=n]; where <format
specifications> represents a Fortran IV object-time format
and where the NCS parameter (number of cards per sample) is
specified by n, an integer 1, 2, or 3. If n =1, the NCS
parameter is optional.

The format must specify 80 card éolumns, the first ten
of which are specified by an X format code. This means that
the format specification takes the restricted form FORMAT=
(1gX,...) where the user supplies format items describing

card columns 11-80 denoted above by .... The order in which

12



the oxide values are given on the standard analysis card is
not overridden when the user supplies his own format unless
he follows the MODIFY FORMAT command with an OXIDES command
(see below). As an example, suppose the user has five oxide
values per card, starting in column 11 of each card, where
the oxide values are located in fields of seven columns, and
are given to two decimal places. Each of three cards contains
in columns 1-3 either NRM or STO, the plotting symbol in
column 4, and the sample identified in columns 5-10. The
modify format command would be given as

MODIFY FORMAT (1¢X, 5F7.2), NCS = 3;
If the user wished to restore the standard-analysis format,
he would command:

MODIFY FORMAT (1¢X, 9F4.2, 2F3.2, F4.2, F3.2, F4.2,

5F3.2, F2.2), NCS = 1;

RASS and STATPAC modifications

Data from STATPAC/RASS files may be read into GNAP by

specifying the pseudo-format arguement 'STATPAC';
MODIFY FORMAT (STATPAC) ;

The oxide command should be given before this command if the
oxides differ from those in the standard format. GNAP input
processing will now change phase; oxide values will be read
in, 10 to an 80 column record. As many records as are needed
will be input for each sample to satisfy the oxide list; so
for 12 oxides, two records will be read. No NRM or STO
commands will be necessary, and sample identifiers or labora-

tory numbers will be read from the first card for each sample

13



in columns 71-76. Plotting symbols, if they are required to
be different for succeeding samples, must be specified on
separate cards, which must precede the analysis cards to which
they relate. The command that changes the plotting symbol is:
SYMBOL §;
where $, for example, represents the new plotting symbol. If
a file of analysis records is generated by STATPAC/RASS, then
in general the plotting symbol will be the same for each
sample, and can be specified by the symbol command before the
records are read in. If no symbol command is given, the de-
fault plotting symbol is "X".

After the last STATPAC/RASS record is read in, it is
necessary to tell the program to change input phase back to
the original form, a change accomplished by the last command:

LAST;
GNAP now reverts to the standard input format for subsequent
analyses.

During STATPAC/RASS processing, norms are computed auto-
matically for each sample. The FORTRAN format control under
which data are read in is:

(1 (1x, G6.4), 1gX)

Oxide command

The oxide command permits the user to specify which of
the 21 possible oxides will be read when using the norm or
store commands. The oxides for each sample are read in the

order specified by the oxide command. If the oxide command

14



is not given, 20 oxides will be read in the order given in
table 1, page 10. The oxide command must precede the analysis
cards to which it refers. 1In most instances the oxide command
will be used in conjunction with the modify command. The
oxide command takes the form OXIDES <list of selected oxides>;
where <list of selected oxides> contains the oxide names,
separated by commas, which will be read by future norm or
store commands (see "Analysis Card", p. 7 ). The oxide speci-
fications for the Standard Format above would be as follows:
OXIDES SIO2, AL203, FE203, FEO, MGO, CAO, NA20,
K20, H20, TIOZ2, P205, MNO, ZRO2, CO2,
so3, CL, F, S, CR203, NIO;
An error in the oxide command specification yields a

suitable message and the run is terminated.

Nonorms command

Whenever the norm command (see p. 7) or recalculate
command (see p. 19) is issued, a page cf printout per sample
is generated by the program (see sample output p. 45-55)., This
printout can be suppressed by use of the nonorm command. The
nonorm command takes the form NONORMS;. Once this command is
issued, there is no way of reverting it for the remainder of
that problem. It should be noted that the computation of
norms is not effected by this command. It only suppresses

printout.

15



Define command

The define command is used to define new variable names
or redefine basic names (see p. 24). The define command takes
the form <variable name> = <expression>; <variable name> is
any string of letters and digits eight characters or less in
length and whose first character is a letter (e.g., X, Y,
X123, XYZ, etc.). <expression> is any valid arithmetic
expression as discussed in the previous section. As an
example:

CAO=CAO- (3*P205+C02) ; redefines CaO as the
original Ca0 minus the sum of CO, and 3P,0s,

and CI=AN+2.157003*DIEN+ (FO+0.700837*HYEN) +MT+CM;
defines the new variable CI to be equal to

An+2.157003Endi+(Fo+0.700837Enhy)+mt+cm.

Plot command

The plot command instructs the computer to create an

x-y plot. The plot command takes the form PLOT <expressionl>,
<expression2>; or PLOT(R) <expressionl>, <expression2> where
<expressionl> and <expression2> are valid arithmetic expressions
as previously described and give respectively the abscissa
and ordinate of the desired plot. As an example:

PLOT SIO2, (FEO+FE203)/(FEO+FE203+MGO) ;

instructs the computer to plot SiO, versus

FeO+Fe;0; with the abscissa (i.e. 5i0;)
FeO+Fe,;03+Mg0O

increasing from left to right. With the plot

command, the abscissa values increase from left

16



to right; with the PLOT(R) command, abscissa
values increase from right to left. The com-
puter uses all values stored by calculation of
the norm since the last (if there was one) clear
command.

It is important to note that, unless otherwise specified

by means of define commands, plots of expressions involving

oxide values are based on the original oxide values. If plots

of expressions of adjusted oxide values are desired, the user
must so stipulate by means of appropriate commands. Plots of
normative parameters of expressions, however, calculated or
recalculated from adjusted oxide values, can be obtained by
simply using the basic names of normative parameters (see

table 3).

Ternary command

The ternary command instructs the computer to plot a
ternary diagram. This command takes the form TERNARY
<expressionl>, <expression2>, <expression3>; where
<expressionl>, <expression2>, and <expression3> are valid
arithmetic expressions as previously described and give
respectively the topmost, lower left, and lower right apices
of the ternary diagram to be plotted.

As an example: TERNARY OR, AB, AN; instructs the com-
puter to plot the or:ab:an ternary diagram and TERNARY Q,OR,
AB+AN; instructs the computer to plot the g:or:ab+an ternary

diagram. The computer uses all values stored by the norm

17



calculation since the last (if there was one} clear card. As
in the case of the PLOT command, any of the expressions may

contain references to variables that have been defined.

Convert-values command

All values that have been stored are in weight percents,
and it might become necessary to convert these values to
molecular amounts. Conversion is accomplished by the convert
command, which takes the form CONVERT VALUES;. Only the basic
values stored by the norm calculation are converted. Hence,
if the user wishes to define or redefine variable names in
terms of molecular amounts, the convert command must precede
these define commands. Norms will now be displayed in

molecular amounts.

Print command

The print command instructs the computer to evaluate and
print one or more expressions. The print command takes the
form PRINT <expression> [,<expression>, <expression>,...}l;
where the brackets indicate that the user may optionally add
more expressions to be operated upon. Again the expressions
referred to above must be valid arithmetic expressions. As
an example: PRINT (FEO+FE203)/(FEO+FE203+MGO), FEO+0.9*FE203;
instructs the computer to evaluate and print the results of
the two indicated expressions for each sample in storage. The
print commands also utilize only the original oxide values,

unless specified otherwise by means of define commands.

18



When in terminal mode, the output is always sent to the

console, not the printer.

Recalculate-norms command

The recalculate command is used to calculate (or re-
calculate) the norm for each sample in storage. This command
takes the form RECALCULATE NORMS;. The recalculate command
is used if the user has modified the original oxide values
by the use of the define command and wishes to obtain the
normative values based on this "adjusted" analysis. This
command should not be used after a convert command because the
norm calculation is based on oxides given in weight percents

and not molecular amounts.

Graphs command

This command is used to specify whether plotting is to
be done on the lineprinter or the Calcomp plotter. If none
is given or if the graphs command is incorrectly given, the
program uses the lineprinter for plotting. Both devices may
be used within a run. All plot or ternary commands that
precede the graphs command in the input stream specifying
the Calcomp plotter will produce lineprinter plots. This

command takes the form GRAPHS=CALCOMP; or GRAPHS=PRINTER;.

Scale command

All lineprinter plots are fixed in scale so that they
occupy a full printed page.
For the x-y plots, the lineprinter divides the abscissa

into 10 equal intervals, and the ordinate into five equal

19



intervals, based on the maximum and minimum valu;s stored
for each coordinate. 1In general this will produce a set of
plots of widely different absolute scales; e.g., 1 inch on
the abscissa or ordinate may be equivalent to 0.43 percent
Si0,, 0.15 percent Al,03, 0.06 MgO/MgO+FeO, and so forth.

It is often desirable that the scaling be consistent among
plots of a single data set or for similar plots of different
data sets so that direct comparison (say, by superposition
over a light table) is possible. The user may achieve this
by inserting two dummy data cards in the input deck. STO
should be punched in columns 1-3, column 4 left blank (i.e.
no plotting symbol), and the desired maximum and minimum
values for each oxide punched in the appropriate fields. For
example, if SiO, in the data cards ranges from 43.2 to 49.6,
the lineprinter scale will be divided into intervals of
524%61343 or .64, Dummy cards punched with Si0,=40.0 and
Si0,=50.0 would change the interval to 1.0.

When the Calcomp plotter has been specified, the abscissa
is divided into 10 equal intervals and the ordinate into eight
equal intervals. The numeric values of the intervals are
determined by the Calcomp scaling subroutine that yields
interval values of 1, 2, 4, 5, or 8 x 10®. as for lineprinter
plots, dummy data cards may be used to insure consistent
scaling. In addition the absolute size of the plots may be
varied using the scale command. If the scale command is not
given, the ternary diagrams will have sides that are 9.08

inches in length. This figure allows direct overlay on
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standard Keuffel and Esser triangular coordinate paper (K and

E No. 464490). Two-dimensional x-y plots will have an abscissa
of 10.0 inches and an ordinate of 8.0 inches. These dimensions
are equated to a scale factor of 1.0. If the user wishes to
modify this scale factor, he may do so with the scale command,
and all plotter pen movement will be magnified by the speci-
fied scale factor. This command takes the form SCALE=n; where
0.0<n<3.0. Specifying a scale factor greater than 3.0 exceeds

physical limits imposed by the 30-inch Calcomp plotter.

Summary command

The summary command is used to produce a summary printout
of the samples in storage. Items in the summary printout are
subdivided into nine groups. These groups are as follows:

1. Original oxides as punched on the analysis cards

2. Original oxides normalized to 100 percent

Note: Normalization is automatically done before
the calculation of normative parameters. If the
user changes the original oxide values by means of
define commands and then recalculates the norm
using the recalculate command, then any subsequent
summary command will print these new values

3. Normative minerals

4. Partitioning of normative di, hy, and ol

5. Barth's cations

6. Niggli values

7. Thornton and Tuttle's differentiation index
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8. Ratios Al;03/Si0, and FeO/Fe20;

9. User-defined values

Any combination of these groups in any order may be
specified in the summary command. These groups are denoted
respectively by the keywords OXIDES, ADJUSTED, MINERALS,
PARTITIONS, BARTH, NIGGLI, D.I.l/ RATIOS, and USER. It should
be noted that only those variables names that are unique (i.e.
not in the list of basic names on page 24) can be printed in
the user-defined values group. The summary command takes the
form SUMMARY (<list of.group keywords>) ; where each item in
the <list of group keywords> is separated by a comma. As an
example: SUMMARY OXIDES, MINERALS); will generate a summary
printout of the oxides and normative minerals for each sample
in storage. The summary output will also list the plotting
symbol that will be used for each sample in ternary or x-y

plots.

Clear command

The clear command is used to clear all previously stored
values. This command would typically be used when plotting
for one set of samples has been completed and the user wishes
to start calculating and storing values for another set of

plots. This command takes the form CLEAR STORAGE; (table 2).

1/

D.I. may only be used in the summary command. To plot D.I.
the user must specify the actual expression for the
Thornton-Tuttle differentiation index, i.e., Q+OR+AB+NE+KP+LC.
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Table 2.--Summary of commands

Command
Clear
Convert
Define
Graphs
Modify
Nonorms

Oxides

Plot
Print
Scale

Summary

Ternary

Last
Modify

Symbol

Syntax

CLEAR STORAGE;
CONVERT VALUES;
<variable name> = <expression>;

GRAPHS=CALCOMP/PRINTER ;

MODIFY FORMAT = <format specifications> [,NCS=n];

NONORMS ;

OXIDES <list of selected oxides>; where each oxide
name is one of the standard oxides given on page 10
and the names separated by commas.

PLOT [(R)] <expressionl>,<expression2>;

PRINT <expression> [,<expression>, <expresion>...];
SCALE = <decimal number>;

SUMMARY <group keyword> [,<group keyword>,...];

where; <group keyword>: = OXIDES/RATIOS/MINERALS/

PARTITIONS/D.I./BARTHS/NIGGLI/ADJUSTED/USER

TERNARY <expressionl>, <expression2>, <expression3>

Commands for STATPAC/RASS processing

LAST;

MODIFY FORMAT (STATPAC) ;

SYMBOL <print character>;

Note: The underlined portions of the commands indicate which characters the

program will examine to recognize the command. Symbols used in the syntax

have the following meanings:

A:=B
n
A/B
[a]

A is defined as B
an integer number
select A or B

A is optional
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Table 3.--Names in the GNAP dictionary. These names may be used in expressions,
and for plotting or printing.

Oxides
SI02 silica
AL203 alumina
FE203 ferric
FEO ferrous
MGO magnesium
Cao calcium
NA20 sodium
K20 potassium
H20 water
TIO2 titanium
P205 phosphorus
MNO manganese
ZRO2 zirconium
Cco2 carbon dioxide
S03 sulphate
CL chlorite
F fluorine
S sulphur
CR203 chromium
NIO nickel
BAO barium
1/ m

N

o
Py

H B8 & 8 B B

EN

FS

FO

FA

Cs

MT

Minerals
quartz
corundum
zircon
orthoclase
albite
anorthite
leucite
nepheline
kaliophilite
halite
thenardite
sodium carbonate
acmite

sodium metasilicate

potassium metasilicate

wollastonite
enstatite
ferrosilite
forsterite
fayalite

calcium silicates

magnetite

= 2Fe203 + FeO + MgO + MnO + NiO
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IL

PF

RU

FR

PR

cc

MG

DI

DIWO

DIEN

DIFS

HY

HYEN

HYFS

oL

OLFO

OLFA

WOL

chromite
hematite
ilmenite
titanite
perofskite
rutile
apatite
fluorite
pyrite
calcite
mco/FM/
diopside

WO content
of DI

EN content
of DI

FG content
of DI

hypersthene

EN content
of HY

HY content
of HY

olivine

FO content
of OL

FA content
of OL

Barth's cations

#sI
#AL
#FE3
#FE2
#MG
#Ch
#NA
#K
#H
#TI
#p
#MN
#ZR
#C
#s1
#s2
#CL
#F
#CR
#NI

#BA

WO minus DIWO

silicon
aluminium
ferric
ferrous
magnesium
calcium
sodium
potassium
hydrogen
titanium
phosphorus
manganese
zirconium
carbon
sulphate
sulphur
chlorine
fluorine
chromium
nickel

barium



OUTPUT

Each CIPW norm calculation creates a page of information.
This page gives the weight percent of each oxide, their total,
weight percents and molecular amounts of the normalized oxides
and normative minerals, Thornton's differentiation index, the
ratios Al,03/Si0, and the Niggli values.

If the ternary command is issued, GNAP prints the ratio
values along with the sample identification for each point on
one page. The ternary diagram itself is either plotted on an
additional page or on the Calcomp plotter if that was selected.
The apices are annotated with the expressions used to define
them.

For each print command issued, GNAP gives a page of out-
put containing sample identifications and an expression value
for each sample stored. If more than one expression was speci-
fied, a new page is printed for each additional expression.

Each define command is printed when it is executed. The
first define command is printed at the beginning of a page.

If subsequent define commands are given with no intervening
commands of other types, they will be printed below the first
define command.

For the summary output all values that have been stored
by the norm calculation are subdivided into groups of 12
samples. Each of these groups is printed as a unit. The
sample identifications are printed across the top of the page.
Row identification is printed along the left-hand side of the

page, so that each value in the summary table is identified.
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Zero values in the summary table will be left blank. Any

item other than ratios and the differentiation index that

has zero values for each sample on a page will be omitted

from the printout.

Input and output from a sample run of two problems is

contained in Appendix B.

9.
10.

11.

PROGRAM RESTRICTIONS
All names of variables must begin with a letter and
be no more than eight characters in length.
A maximum of 14 new names of variables may be
defined.
A maximum of 20 norm values may be stored without
the use of the clear storage command.
Arithmetic expressions must be 40 characters or
less in length, not including blanks.
Expressions that appear in the plot and ternary
commands must be separated by commas.
All commands must end with a semicolon.
The define command has effect only on the values
stored at the time the define command is executed.
Only analysis cards may contain NRM or STO in
columns 1-3.
Only title cards may contain TITLE in columns 1-5.
All commands may contain a maximum of 120 non-blank
characters.
The format specified in the modify command may be

a maximum of 96 characters.
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12. A maximum of three cards may be used to give the
original weight-percent oxides for one analysis.
13. The optional specification of a scale factor for
the Calcomp plotter may not exceed 3.0.
Note: The maximum number of norms that may be stored will be
increased to an indefinite number in the next version
of the program, but only 200 will be available for

plotting.

TIMING AND STORAGE REQUIREMENTS

In interactive mode, timing depends on input from the
console; when the PDP-11 is not busy, all commands will be
executed, at most, in a few seconds. In batch mode, timing
will depend on the number of commands; the example in Appendix
B runs in 35 seconds elapse time with a quiescent system.

The program occupies a full page of the PDP-1ll's memory,
64 K bytes. It is more efficient of the machine's resources

to run under batch mode.

ERROR MESSAGES
GNAP was designed to provide error recovery from those
errors that were due to incorrect or inadequate input. When
an error is detached, a message describing the error is
printed and the program resumes scanning the input for commands
to execute. A list of the error messages and their probable

cause follows:
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NO MORE THAN 20 NORMS MAY BE STORED. THE LAST

NORM WILL BE ERASED

More than 20 analysis cards have been processed with-
out an intervening clear command.

NO MORE THAN 14 NAMES MAY BE DEFINED. DEFINITION
IGNORED FOR NAME=<name>.

More than 14 new variable names have been defined.
Consider redefining existing names.

PLOT COMMAND ERROR ON <card>.

The two expressions giving, respectively, the abscissa
and ordinate of the desired plot were not separated
by a comma.

TERNARY COMMAND ERROR ON <card>.

The expressions giving the apices of the desired
ternary diagram were not separated by commas.

SCALE MUST BE POSITIVE AND LESS THAN OR EQUAL TO 3.0.
This message is self-explanatory.

"GRAPHS=CALCOMP" MUST BE SPECIFIED BEFORE SETTING SCALE.
This restriction is imposed by the Calcomp software
package.

STATEMENT LENGTH EXCEEDED ON <card>. DID YOU FORGET
A SEMICOLON?

This message might be caused by a missing semicolon
or by an error in a user-supplied format.

FORMAT ERROR (MISSING PARENTHESIS) IN <card>.

A user-supplied format contains a missing parenthesis.
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11.

12.

13.

ERROR IN MODIFY COMMAND ON <card>.

The modify keyword was not followed by FORMAT or NCS.
UNRECOGNIZED COMMAND IN <card>.

The computer identified an illegal command on the
indicated card. This could be caused by a misspelling
or an error in a user-supplied format.

NORM NOT COMPUTABLE. SEE ERROR CODE n OF PROGRAM
WRITE-UP.

This indicates that the norm was not computable due

to one of the following causes:

n Cause
2 Insufficient Ca0O to form AP
3 Insufficient Na,O0 to form HL
5 Insufficient FeO to form PR
6 Cr,0; in excess of FeO
9 Insufficient Ca0O to form FR
11 Insufficient Mgo to form EN
after CO, subtracted
12 Insufficient Si0O; to form 2
31 Improper amount of SiO; to

form KP or LC
ERROR IN EXPRESSION <expression>.
This message is generally caused by an expression
syntactically incorrect because of unmatched paren-
thesis, adjacent arithmetic operators, and so forth.
UNDEFINED NAME <name>.
An undefined name appeared in an expression. The

most probable cause would be misspelling.
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14. FIRST WORD ILLEGAL IN <keyword list>.

A group keyword is misspelled in the summary command.

15. THE FOLLOWING COMMAND CONTAINS EXCESSIVE CHARACTERS. «
DID YOU FORGET A SEMICOLON? <command>.

The length of the command is greater than the form
given in the write-up.

16. OXIDE COMMAND CONTAINS A NAME WHICH IS NOT IN THE
LIST OF ACCEPTABLE OXIDES. ACCEPTABLE OXIDES ARE:
<list of acceptable oxide names>.

An oxide name is misspelled in the oxide command.

17. PROGRAM GNAP NO TITLE SUPPLIED.

This statement will be printed on each page of

output if the input deck contains no title card(s).

RUNNING GNAP

Whether GNAP is run in batch mode or terminal mode, the
program is always invoked at a console. If cards are punched
for batch mode and handed in to the Computer Center, the user
need not add any system-command cards to the deck. To run
GNAP in batch mode the following procedure must be taken:

The user logs onto the on-line system by means of his

user identifier, which will be provided by the center,

and issues commands:

" CRTL>"C Controln C
MCR>HEL [n,m] where n,m is the user identifier
MCR>RUN $GNAP <escape>

GNAP---BATCH OR TERMINAL?-———--— -> BATCH
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NAME BATCH FILE:-==—=—===—==—- > CR:

BATCH PROCESSOR TAKES CONTROL

GNAP --- STOP

The underlined text is issued by the system or the
program; the rest is user responses. If a deck has been
filed on disc, the batch file would look something like this:

NAME BATCH FILE====—==c———ccccc--- > WADI. DAT

where WADI. DAT is the file containing the GNAP commands and
analysis cards.

Output will be sent to the printer when the job is
finished. TIf any output is directed to the plotter, the
following commands are necessary to generate the plot. The
user must make sure that the graph plotter is attached to the
system beforehand. After:

GNAP=-——-- STOP

<CRTINC To return to command

MCR>FLX XY:/RS = GNAP.PLT/RS/FB:256.

MCR>BYE<escape>
The job is now complete and the user is logged off from the
system.

To run GNAP interactively, the following sequence of
commands is typed:

CRTINC to prompt the system

MCR>HEL[n,m] n,m is user id

MCR RUN $SGNAP <escape>

GNAP---BATCH OR TERMINAL?==—=====- > TERMINAL
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OUTPUT TO TERMINAL OR PRINTER?----- > TERMINAL

**GNAP><commands>

GNAP issues the prompt "**GNAP" and is ready to receive
commands as explained in the text. Output may be directed
to the terminal or to the printer. If it is sent to the
terminal, the user should use a teletype console, which
prints the responses from the program, and should ensure that
the terminal is set to a 132-character line width. If output
is directed to the printer, all results are temporarily stored
until the program exits and are then printed. Some output is
always sent to the terminal, however--for example, print
commands, error messages, and echoing of definitions. Output
to the terminal is printed as it is generated by GNAP.
Examples of interactive processing are shown in Appendix A,

and an example of batch operation with output in Appendix B.
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APPENDIX A

Interactive operation

Listing l.--Demonstration of interactive operation. Machine

prompts are underlined

MCR>HEI. [14,141
MCR:RUN GNAFS$
GNAF —-- BATCH OR TERMINAL? ——-—-- & TERMINAL
QUTPUT TO TERMINAL OR FRINTER? —~--—--3 PRINTER
X¥KONAFXTITLE AD DAWALIMI DISTRICT GRANITES (AA).
XKONAFP-OXTIDES SI02,TIO2sAL203,FER03yFEOyMNOyMGO»CAOQsNA20,K20yHR20YF20T5
XKGNAF MODIFY FORMAT (10X,12FA4.2);
KKGHAF = NONORMS 5
XXGNAP +NRM BATCH C14,14JDAWALAT
XEKCGNAF -NRMUTISA1677130003514923003601760003002400000444050300570005
KAGNAF -NRMVISAZ?2+ FROMFT
SAMFLE TD YSA39+

SI02 be e e 7169
TIOQ TR @
T‘TL:.ZO\; verrrens 1550
Fi:'.‘!US t et 0 4 e e 53
FED EEEEEEE. 103
MNO RN 2
MGOo e e e et 27
TAO R 91
NAZD TR 416
0 R 4463
H20 e .o bn 158
r'?Us 06'0000::' 2

XKONAF = SUMMARY (OXIHEévMINERﬂLSrn.I.vRATIOS)?
XXONAF-H20=03FEQ=FEQO+FER03%0.9FE203=0/FEMAG=FEQ/ (FEO+MGO) 5

Al DAWADIMI DISTRICT GRANITES (AA).

H20 DEFINED AS ©
FEO DEFINED AS FEO+FE203%0.9
FE203 DEFINED AS O

FEMAG DEFINEDL AS FEO/(FEO+MGO)
XAGNAF = GRAFHS=CALCOMF
XXGNAF>SCALE=1,0y

¥XXGNAF - TERNARY FEO+MNOsNAZO+K20,MGO
XXGNAFP>CLEAR STORAGE

¥XGNAF "2

GNAF  --  STOF

MCR=FLY XY!/RS8=GNAF.FLT/RS/FR!I256,
MORTRYES$
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APPENDIX B

Batch operation
A listing is a series of commamds_gnd amalysis cards
for a batch job; the data for listings 2 and 3 are extracted
from DGMR Bulletins 12 (Al Shanti, 1974) and 13 gAl Shanti,l
1976). Two GNAP problems are separated by a CLEAR STORAGE |

L

command. Title cards are used throughout to label output

N

* ‘i‘ EREE

which is shown below.

N A : "
a. . . B o®
L ¥

The first problem compufes norms for lZ_ahélysesiofj:‘
granitic rocks from the Ad Dawadimi district. ‘The'fifst two
norms are read in under the default Standerd Format5, These5-
two analyses produce a page each for the computed norms and f
ancillary data. The MODIFY FORMAT and OXIDES commands thatv
follow change the input format printing of«norms.l Ten
further analysis cards follow in the new format. 'Tﬁé,‘
following commands are then given: ’

PRINT gives a single printed page evaluating the
expression. Note that in terminal mode this
evaluation will always come to tﬂeﬁtermlnal.

SUMMARY generates a page of tabulated data for the
groups of variable specified; the norms of -
all analyses are printed. ‘

TERNARY produces a triangulaf4piot‘ofed,ihﬁ,‘ogien .
the printer (p. 50). e ."'“Zi?“'-

Two "STO" cards follow; these are dummies that setc

upper and lower limits for the followiné;plot

commands.
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PLOT generates a graph on the lineprinter (p. 51).

GRAPHS changes the plotting device to the graph
plotter; no response is produced by the program.

SCALE sets the plotting scale to 1.0 times the default
scale, which is 10" on the abscissa and 8" on the
ordinate. This command produces no response
unless there is an error.

PLOT now generates a cartesian graph on the Calcomp
plotter (fig. 1).

DEFINE H20, FEO, and FE203 are redefined and a new
variable is added to the dictionary FEMAG.

RECALCULATE now recomputes the norms with the new
defined variable FEO, FE203, and H20.

SUMMARY tabulates the result for the given group
of variables.

PRINT demonstrates the use of Barth's Cations in
the dictionary.

CONVERT all oxide values are now converted to
molecular amounts; all subsequent displays
will use these values.

TERNARY generates an alkali - Fe-Mg diagram on the
graph plotter (fig. 2).

CLEAR erases all the stored values, resets the
standard input format, and forces GRAPHS=PRINTER.
The program is now ready for another set of

analyses.
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FEO-MNO

NR20+K20

Figure 2. Triangular diagram plot.
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The second problem shows how GNAP may deal with elements
on other data. After a title card two oxides are selected
as dummies. MODIFY FORMAT sets a new input format and 15
analyses cards are read in but no norms are computed be-
cause the "STO" option is ANORTH and STRONT, and a reversed

graph is plotted on the Calcomp plotter (fig. 3).
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Listing 2.-- Batch meds imput docwment

TITLE GRANITIC ROCKS FROM THE AD DAWADIMI DISTRICT
NRMAISA3I?6380160001840376028001790382025003500680140012
NRMCISA394+71691550005301030027005104160463013580090020002
OXIDES $I02,TI02,AL203,FE203,FEQ»MNO»MGOs»CAOrNA20,K20,H20,P205}
MODIFY FORMAT (10X»12F4.2)%

NONORMS $ o
NRM1AS-7016950003812660248034460006012402750408040400750007
NRM2AS-704643200301382031904550008019903270453030100580009
NRM3IAS-706638300671350034605300009016205150396026101080014
NRMAAS-2064690000301306012201560004004602240687049000700004
NRMSAS-372731800261280006201950002002301260510041400200001
NRM6AS-395752000421110002801100009006101260512037500600007
NRM7AS7246A761400121145004300730003001300830441045100320002
NRMBAS-7297545006710390111016400030038009504480446600670002
NRMPAS-822708300051340005600800001003301330450078000270001
NRMPAS-823692000171001029403920007021402700415038801010009
PRINT FEO+FE203/ (MGO+FEO+FE203)

SUMMARY (OXIDES»MINERALS»BARTHS,RATIOS)

TERNARY QrABrOR}

STO DUMMY18500001016000400060000100250130000001300

STO DUMMY25000000110000001000100010001000000000000

PLOT SI02,CAD+NA20}

GRAPHS=CALCOMP }

SCALE=1.04

PLOT SI02,K20+NA20}

H20=03FEO=FEO+0.9%FE2033 FE203=03FEMAG=FEO/ (FEO+MGO) }
RECALCULATE NORMS}#

SUMMARY (ADJUSTED,MINERALS»PARTITIONS»USER)

TITLE PRINT OF SI BARTHS CATION:

PRINT #SI#

CONVERT VALUES}

TITLE THIS AFM FLOT IS IN MOL PERCENT.

TERNARY FEO+MNO»NA20+K20,MGO$

CLEAR STORAGE}

TITLE FLOTTING OF OTHER DATA - AL JI'LANI LAYERED INTRUSION.
OXIDES SIOD2,AL203%

MODIFY FORMAT (10X,F2.0,2XrF4.0)%

STOAG-114 42 1060

STOBG-116 37 765

STOCG-153 39 1010

STODG-163 435 766

STOEG-164A52 1505

STOFG-204 48 880

STOGG-207 32 1675

STOHG-212 38 1025

STOIG-214 54 1275

8STOJG-217 45 1870

STOKG~263 42 770

STOLG-264 49 942

STOMG-269 55 978

STO DUMMY130 0600

STO DUMMY270 2000

ANORTH=SI02 STRONT=AL203}

GRAPHS=CALCOMF

FLOT(R) ANORTHySTRONT}

CXEOBX]
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APPENDIX C

GNAP source code

Listing 4.--GNAP source code

GNAP OVERLAY DESCRIPTION,

+ROCT GNAP={!,{)XYLIBFA4P/  B=RR>*(2,A.B,C,D,E)

R21 LFCTR UTILITY

It LFCTR PREPRO

A «FCTR NORM

Bt (FCTR FUNC=CONV

Ci +FCTR SUMPNTe(CLEAR

Ot LFCTR PRNT=PRPLOT=(1,1)XYLIBF4P/LB

Et FCTR TRIANG=SIDE=(1,1)XYLIBF4P/LSB
+END

N
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A USER ORIENTED COMMAND LANGUAGE IS USED TO PROVIDE COMPLETE CONTROL
OVER THE COMPUTATION AND GRAPHIC OUTPUT OF THE STANDARD CIPW NORM
COMPUTATION, THE GRAPHIC OUTPUT FALLS INTO TwO CATEGORIES., THESE
CATEGORIES AKE XeY PLOTS AND TERNARY DIAGRAMS, PLOTTING MAY BE DONE
ON THE LINEPRINTER OR ON AN OFFLINE PLOTTER (CALCOMP), PROVISION 18
ALSO MADE TO ALLOW THE USER TO EVALUATE AND PRINT ARITHMETIC
EXPRESSIONS GIVEN IN TERMS OF THE OXIDES AND NORMATIVE MINERALS
DETERMINED BY THE CIPW NORM CALCUL ATION,

THE ORIGINAL WEIGHT PERCENT OXIDES MAY BRE PROVIDED IN A STANDAKD
FORMAT OR THt USER MAY SPECIFY HIS OwWN FORMAT FOR THESE VALUES, THESE
OXIDE VALUES MAY BE STORED AND MANIPULATED PRIQOR TO THE NORM
DETERMINATION, PROVISION 1S ALSO MADE FOR A COLUMNWISE SUMMARY
PRINTOUTY OF THE STORED vALUES (BOTH ORIGINAL AND CALCULATED),

THE PROGRAM IS WRITTEN IN FORTRAN (1V) FOR THE IBM 836¢/65, REFERENCE
IS MADE TO A SYSTEM RESIDEMT RCOUTINE (CORE) wHICH PROVIDES IN=CORE
READ/WRITE CAPABILITIES., THE STANDARD CALCOMP PLOTTER SUBROUTINE
PACKAGE IS ALSUO REFERENCED,
(DATE OF LAST REVISION 1¢rs26/72)
PROGRAMMED BY ROGER w, BOWEN

DEC 1977 = GNAP ADAPTED 7O RUN ON THE D,G,M,R, PDP={1/45 COMPUTER BY
LESTER NORTH' U.S|G.s.

APR 1978 « MAJDR MODIFICATIONS MADE TO GNAP ON THE PDPe11/45 COMPUTER
FOR DeGeMeRse AND UJ,5,6,8+ USE IN SAUDI ARABIA, LINES MODIFIED OR
ADDED HAVE, IN GENERAL., HAD THETIR SEOUENCE NUMBERS IN COLUMNS 73-80
REMOVED, THIS VERSIOM RUNS UNDER RSX11=D USING THE F4P COMPILER,
AND OCCUPIES A FULL PAGE OF CORE,

JOHN ODELLO D.GOMIRI

R AR R I I I I I I
PARAMETER Iva2?
BYTE FIL(32),BATCH,RAT

REAL NIGGLI(12,IV )

DIMENSION X(Ive2),Y(IVe2),ADJUST(21,IV),AREACY),VALUES(140,IV),
! TICIC IVI.RATIOS(Z2, TV),TOTALS(Zs IV),TYPES(2, TV)

LOGICALw«L CARD(80),S8TMT(160),FORMAT(96),NEXTC(4),BLNK,NAME(B),
1 HEADG(75), TFORM(18),8YM(IV),SPFMT(17),RASSYM,FLAG

2 ,PLUS, ERK,STORE,NOTEQ,STAND,DFFINE,PRNTER,NONORM,SWCC,NORMAL

INTEGER CNT,PT,BUFFER( 8¢ ),0RDEN(21),UN,U

DOUBLE PRECISION IDENTC(IV),RNAME,NaMES(10@),DUMMY(12),BLANK,
| FORMLD(2),DEFTLE(L1¥),DPEMT(I)

COMMON HEADG, TFORM,NCRMAL ,RASSYM

COAMON /COMM/Z U, UN,FIL,BAT
57



OO0

(@]

aNaNel

THIS COMMON BLOCK ALIGNS VECTORS FOR ZEROING OUT
COMMON /DSPACE/ YTDI,ADJUST,VALUES,NIGGLI,RATIOS,TOTALS,TYPES
EQUIVALENCE (NAMEC1),RNAME) ,(TTDIC1),AREA(CL1)),(DPFMT(1),SPFMT (1))
DATA ISM/'jpt/,1BK/! 1/
DATA PT,BLNK/8Q,' '/,DEFTLE/'PROGRAM!',I'GNAP, NO',! TITLE S8',

i YUPPLIED,',6«! Y7, FORMLD/Y (IML, 10X, ,75A8//)Y/
DATA NAMES/

2 'S102 ','aL203 ','FEQQOJ3 !','FEO 'y 'MGO t91CAD t,INAD ',
3 'x20 ', 1H20 t,'TI02 !','PQ0% ','MNO ',12ZR02 ','C02 'y
4 '803 ', 'CL 'y IF 'h'8 'y'CR203 ', 'NIO 'y '8A0 'y
5 'Q 'y'C 1,12 ', 10R 'y 1AB RNY 'y 1LC 'y
6 'NE 1, LKP ', VHL G'OTH l,tNC ','AC i'le t,
7 'KS8 ty'w0 'y 'EN ','FS ', 'FO Yy'FA '»'CS )
8 'MY '2'CM Vot HM o' IL 'y 1IN 'y 'PF 'y 'RU )
Q 'AP "OFR l,.PR l’lcc I'IMG "'DI |’|DIWO l,
A 'DIEN ','DIFS8 ', tHY YyVHYEN Y, tHYFS 1, 0L '»'0LFO ',
B 'OLFA ','WOL - B Yo' AL Y,V FEI 'y!' FE2 ', MG 'y
C ' CaA ', NA 1, K 1, . ,UoTl 1, P 1,' MN ',
0 ' ZR ty' C ', 81 Yyt CL Y,' F ty'! 82 '» ! CR )
E ' NI ',' BA Vo1ds! v/

DATA BLANK/! '/,
C DPFMT/ M (1@(C1IX,G!','6,8),18X1,1)'/,NEXTC,DUMMY/4%"303,!'(10X,9F4),
D 1,2,2F3,21, 1, FA,2,F31,1,2,F4,2,1,15F3,2,F21,1,2) '
E 6+«! V/7,PLUS/!X'/

INITIALIZE CONSTANTS TC DEFAULT VALUES

BATCHs ,FALSE,
SwCCs,FALSE,
FLAGs ,FALSE,
110 CNT=¥
NCSs
NIIMBB6
NOX®=2@
CALL MOVE (DUMMY,FORMAT,96)
CaLlL MOVE (FORMLD,TFORM,16)
CALL MOVE (DEFTLE,HEADG,78)
PRNTERE , TRUE,
NORMAL s, TRUE,
STOREs® ,FALSE,
NONORMs  FALSE,
SCALE®], 0
IF (FLAG) SCALE®=2,54
DO 1290 I=s1,21
{2¢¥ ORDER(I)sI
2ERDO OUT ALL VALUES CALCULATED BY SUBROUTINE NORM
KRKSIVE(1421+100+12424242)
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151

152

153

169

16¢

17¢

18¢

DO 138 ls},KKK
AREA(I)=2,0

BATe ,FALSE,
IF (BATCH,OR,FLAG) GO TO 910
CALL PREPROU(BATCH)

DEFINE = ,FALSE,
LSTMT=@

PTapPT+]

IF (PT,LE.89) GO TO 210

IF (,MOT,BATCH) wWRITE(U,123)
FORMAT(' weGNAP>!'S)

PTs}

READ (UN,744,ENDES9A) CARD
IF(NORMAL) 6GQ TO 159

LAST CARD IN STATPAC FORMAT CHANGE INPUT PHASE +« =

IF(NOTER(C'LAST!',CARD,4d)) GO TO 151
NORMAL 8, TRUE ,

CALL MOVE(D!MMY,FORMAT,96)

NCSs

PTs8R

GO T0 919

L R B NN N

RASS SYMBOL PRUCESSOP ¢« % & % & % % w % & & % & & % & & % & % & &

IF(NOTEQ('SYMBOL ',CARD,72)) GO TO 152
RASSYMSCARD(8)

PTe8y

60 T0 912

CNTsCNT+d

TF(CNT.LE,IV) GO TO 153

CNTs]V

wRITE(U,750) 1V

SYM(CNT)BRASSYM

G T0 201

TITLE PRCGCESSOR

IF (NOTEG('TITLEY,CARD,D)) GO TG 179
DO 160 Jsi,75

HEADG(J)SCARD(J+H)

PTe8¢

GO T 91w

IF (NOTEW('STO!',CARD,3)) GO Tu 18V
STOREs, TRUE

GO TO 19v

IF (NOTEG('NRM!',CARD,3)) GO TN 210
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NORM AND STORE PROCESSOR ¢ & % & # & % & ¢ &« » * 2 & &« % % = & 2
192 CNTSCNT+1
IF (CNT,LE,IV) GO TO 204
CNTe ]IV
WRITE(U,750) 1v
280 CONTINUE
231 CALL NORmM (CARD,VALUES(1,CNT),STORE,FORMAT,NCS,TTDI(CNT),
1 RATIOSC1,CNTY),TOTALS(1,CNT),TYPES(1,CNT),
2 NIGGLICL1,CNT),IDENT(CNT),NOX,ORDER,NONORM,ADJUST(1,CNT),
3 SYM(CNT),NAMES,CNT)
C
IF (BAT) GO TO 9@
C
STOREs FALSE,
PTsgo
GO Y0 910
210 NEXTC(4)=CARD(PT)
NEXTESNEXTC(4)
C TESY FOR SEMICOLON
IF(NEXT.EQ, 59) GO T0 239
C TEST FOR BLANK
IF (NEXT,ER, 32) GO TN 152
LSTMTR  STMTe+
IF (LSTMY,GT,168) GO TN 22@
STMT(LSTMT YaNFXT(C (4)
GO TO 159
220 wWRITE(U,762) STMT
GO TO 9190

STATEMENT BUILTY, DETERMINE PRINT AND PROCESS # # « + ¢ + » » & -

O OO

230 IF (NOTEQ(STMY,'CLEAR!,5)) GO TO 240

CLEAR STORAGE PROCESSOR % % % + % & 4 % # # % & & & % % » o 3
BY BRANCHING YO START, THEN OVERWRITE

IF (LSTMT,.GT.12) WRITE(U,90@) (STMT(1),Is1,LSTMT)

FLAGe ,TRUE,

GO 10 114

OO0

(@]

24¢ IF (NOTEQ(STMT,'SCALEs',6)) GO TO 272

&y Y

SET THE SCALE FOR THE CALCOMP PLOTTER & #« # + & ¢ & » & % » =«
IF (LSTMT ,T,14) WRITE(U,990) (STMT(I),Is!,LSTMT)
IF (PRNTER) GO TO 269
SCALESCONV(STMT,7,LLSTMT,0,ERR)
[F (ERR,OR,SCALE,GT,3,0) GO YO 250
SCALEsSCALE+2,54
CalLlL FACTOR (SCALE)
GO T0 912

258 wRITE(U,7022)
GO TO 91¢

260 WRITE(U,712)
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GO 70 91w
279 lF (NOTEQ(STMT,'OXIDES',6)) GO TO 320

OXIDES AND ORDER STATEMENTY PROCESSOR # % % & % % % & % & ¢ & & v @
IF (LSTMT,.GT,95) WRITE(U,900) (STMT(I),Is!,LSTMT)
RE 4
LSTMYSLSTMT=6
NOXs@
DETERMINE LENGTH (I) OF NEXT OXIDE NAME,
280 IS INDEX(STMT(J),',',LSTMT)=1
IF (T4LT41) IsLSTMT
RNAME B ANK
DD 29@ Ls=si,1
299 NAME(L)SSTMT(J+L=1)
FIND NAME IN LIST OF OXIDES,
DO 304 Lsi,21
3e¢ IF (RNAME,EQ,NAMES(L)) GO TO 314
NAME NOT FOUND, PRINT ERROR MESSAGE AND TERMINATE RUN,
WRITE(U,898) (NAMES(I),Is{,21),RNAME
GO TO o692
INCREASE NUMBER OF OXIQDES AND STORE ORDER,
Ji¢ NOXSNOXeY
ORDER(NOX) sl
JsJ+]+1
LSTMT'LSTMT-I-I
IF (LSTMT,6T,8) GO TO 28¢
GO TQ 910

322 IF (NOTEG(STMT, 'NONQORM!',6)) GO TO 33

NONORM STATEMENT PROCESSOR % # % & # % % & & % % @ % & &% & & % % &
IF (LSTMT.GT,7) WRITE(U,928) (STMT(I),Is1,L8TMT)

NONORM= ,TRUE,

GO T0 914

336 IF (NOTEW(STMY,'NORM!,4)) GO TO 342
NCRM STATEMENT PROCESSOR & % ¢ % ¢ & # % # & & % % & & & & w +
IF (LSTMT,GT45) WRITE(U,9@¥) (STMT(I),Isi,LS8TMT)
NONORM= FALSE,
GO T0 914

Jdav IF (NNTEQ(STMT,'GRAPHS!',86)) GO T0 370

PLOTTING DEVICE SELECTION COMMAND PROCESSOR # v & & ¢ « o ¢« + ¢ «
IF (LSTMT,GT,14) WRITE(U,908) (STMT(1),I®}1,LSTMT)

IF (NOTEQ(STMT(7),'CALCOMP!,7) AND NOTEQ(STMT (83, 'CALCOMP!,7)) GO
170 3640

FRNTERs ,FALSE,

IF (SWCC) GO 70 359

CALI NEWDEV(3,'SYIGNAP,PLT',11)

CaLL PLOTST(U,1,!'CMY)

CALL FACTOR(2,54)
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SwCCs, TRUE,

3508 CALL PLOTY (2,0,1,12,°3)
GO T0 9380

362 PRNTERS,TRUE,
GO YO 910

376 IF (NOTEQ(STMY, 'SUMMARY(',8)) GO TO 375

SUMMARY PRINT PROCESSOR # * & & % & % % % # % & % & & % & & & & &
IF (LSTMT(GT.74) WRITE(U,900) (STMT(1),I3{,L8TMT)

LSTMYs| 8TMT=8

CALL SUMPNT (STMT(9),LSTMT,VALUES,CNT,IDENT,NAMES,

{ TOTALS,TYPES/NIGGLTI/RATIOS,TYDI,NOX,ORDER,SYM,NUM,ADJUST)

GO TO 990

375 CONTINUE
IF (NOTEQ(STMT, 'MODIFY',6)) GO TO 410

MODIFY COMMAND PROCESSOR & # % & # ¢ & % % w % % % % & & % & & ¥ #
IF (NODTEQ(STMT(7),'FORMAT',6)) GO TO 390
DO 376 Jmi,96

376 FORMAT(J)eBLNK
IF(NOTEQ(STMT(14),'STATPAC',?7)) GO TO 378
00 377 181,17

377 FORMAT(I)SSPFMT(I)
NORMAL s FALSE,
RASSYMuP|LUS
~CSeNQYX /L
IF(1PeNCS NENOX) NCSsNCS+|
IF(LSTMT EQ,2¢) GO TO 910
Is14
NE T
CaLL MOVE(STMT(22),8TMT(7),L8TMTe21)
LSTMTS STMT=15
GO T0 379

378 IF (INDEX(STMT, 1 )1 ,L8TMT) . EQ,8) GC TO 382
IsINDEX(STMT, ' (',LSTMT)
1F (1.,EQ.®) GO TO 380
JEINDEX(STMT, ') ! ,LSTMT)
CALL MOVE (STMY(I),FORMAT,Jm]+})
IF (JLEQ,LS8TMT) GO TO 910
CALL MOVE (STMT(J+2 ),STMT(7),L8TMT=Je})
LSTMTa  STMT=J¢5

379 CALL MOVE (FURMAT,BUFFER,Jele1)
CALL MOVE (STMT(11),FORMAT(2),L8TMT=10)
CALL MOVE (BUFFER,FORMAT(LSTMTe8),J=1¢1)
FORMAT(LSTMTe7¢Je)sFORMAT(LSTMTeBeJe])
IFC NOT NORMAL) GO TO 91¢
GO T0O 3938

382 wRITE(U,77@) CARD
6N TOo 912

399 |F (NOTEQ@(STMT(7),'NCS=!,4)) GO TO 400
NCOBCONV(STMY,11,LSTMT,2,ERR)+2,1

62



e Nel

o0

1F (ERR) GO TO 4080
GO T0 910

400 WRITE(U,788) CARD
NCSs)
GO TO 910

412 IsINDEX(STMT,'s!,LSTMT)
IF (1.EQ,®) GO YO 489

DEFINITION PROCESSOR ¢ & % & &% & & & % & & % # % & & & % & % & & &
LSTMe_ STMTY
JaMIN@(B,]I=1)
RNAMESBL ANK
DO 420 L=§i,J
420 NAME(L)®STMT(L)
LSTMTE_STMT=]
Kel+f
LaNUM
DO 430 Jsi,NuUM
430 IF (RNAME ,EQ,NAMES(J)) GO TO 45¢
JeNLliMe |
NUMENUMS4 1
IF (JJ.LE,10@) GO TO 440
NUMB 199
WRITEC(U,790) RNAME
GO Y0 91¢@
448 NAMES(J)=RNAME
450 CALL PARSE (STMT(K),LSTMT,NAMES,L,ERR)
IF (ERR) GC 7O 912
DD 46& Isi,CNT
46¢ VALUES(J,I)wEVAL(VALUES(1,1))
IF (DEFINE) GO TG 470
WRITE(U,TFORMY HEADG
DEFINE & ,TRUE,
WRITE(U,720) RNAME, (STMT(1),18K,LSTM)
GO TO 14¢
470 wWRITE(U,73) RNAME, (STMT(I),IsK,LSTM)
GO TO 140

482 1F (NDTEG(ST™MT,'RECALC',6)) GO TO 5@

NORM RECALCULATION PROCESSOR # & & # % # % % & ¢ & % % & & % & % &
IF (LSTMT,GT,.16) WRITE(U,92@) (STMT(I),Is1,LSTMT)
DO 4907 Isi,CNT .

49¢ CALL RECALC (VALUES(1,1),IDENTCI),SYM(L),TTOI(I),RATIOS(L,1),TQOTAL
1SCLy 1)y TYPES(L,I),NIGGLI(L,I),NONORM,ADJUST(1,1))
6O TO 910

5pd IF (NOTEQ(STMT,'PRINT!',5)) GO TO 550
PRINYT PROCESSOR # % & % % & & % & % & % & % % & % & % & & % @& &
Juy
LSTMTE_ STMT=5
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512 IF (J.,EQ,8) GO TO 919
JEINDEX(STMT(K), ', !',LSTMT)
IF (JJNE.?) GO TO b2v
LE1s_ STMT
GO TO 530
529 LElsJ=|
LSTMTELSTMT=J
530 CALL PARSE (STMT(K),LE1,NAMES,NUM,ERR)
IF (ERR) GO TO 9180
DO 540 [si,CNT
540 X(I)sEVAL(VALUES(1,1))
LElsKelLEL=t
WRITE(U,TFURM) HEADG
WRITE(U,B888) (STMT(I),lex,LE])
sRITE(U,B810)
WRITE(U,820) C(IDENT(I),X(I), Ill CNT)
KekKe )
GO 70 51@

568 IF (NOTEQ(STMT,!CONVERT',7)) GO TO 560

VALUE CONVERY PROCESSOR # # w ¢ % » # % # % % % & % % & & & & ¢ @
IF (LSTMTGT,13) WRITE(U,9?8) (STMT(1),Isl, L STMT)

CALL CONVER (VALUES,CNT)

GO TO 91¢

" 56¢ IF (NOTEQ(STMT,'PLOT',4)) GO TU 61e

XeY PLOT PROCESSOR ¢ & & # % & w % % & % & ¢ % % & # & & % & & # &
LSTMTe| STMT=4 ’
STANDENOTEQ(STMT(B),'(R)!',3)
KshH
IF (STAND) GO TO 574
LSTMTS_ STMT=3
Ke8
570 T NDEX(STMT(K), V', ',LSTMT)
IF (1.NE.d) GO TO 58¢
wRITE(U,B32) CARD
GO 10 G1v
S LEls]e]
LE2aLSTMTe]
JEl+K
CaLlL PARSE (ST,.M,T(K)’L51:‘\'AMESU’1UM'ERR)
IF (ERK) GC TO 919
Nnn 892 Isy,CnNT .
594 X(I)sEVAL(VALUES(1,1))
CALL PARSE (STMT(J),LE2,NAMES,NUIM,ERR)
IF (E®R) GO 7O 91@
De 62y Iy CNT
od V(I)*EVAL(VALUE (1,10
CaLL PRNT (X,Y,8YM,CNT, STMT(K) STMT(J),Lel,LEZ,STaAND, PRYTER,S
1CALE)
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GO T0 910
610 1F (NOTEQ(STMT,'TERNARY!,7)) GO TO 682

TERNARY DIAGRAM PROCESSOR # % » w % & % ¥ % 9o % & & w & & & ¥ * @
LSTMTa STMT =7
ISINDEXCSTMT(B), 'y ', LSTMT)
IF (1,NE,Q) GO TGO 632
620 WRITE(U,840) CARD
GO TO 9t@
630 LE1s]=]
LETMT8  STMTe]
ISINDEX(STMT(1+8),!',!,L8TMT)
IF (1.,EQ.¥) GO TO o2d
LE2s]=}
LE3sLSTMTe]
JELEl+LERQ+10
ks EL{+9
CALL PARSE (STMT(B),LE1,NAMES,NUM,ERR)
IF (ERR) GO TO 912
DO 640 I31,CNT
640 Y(I)sAMAX1(W,,EVAL(VALUES(1,1)))
CALL PARSE (STMT(J),LE3,NAMES,NUM,ERR)
IF (ERR) GO 1O 910@
D0 650 Isi,CNT
65¢ x(l)samaxi(a,,EVAL(VALUES(1,1)))
CaLL PARSE (STMT(K),LE2)NAMES,NUM,ERR)
IF (ERR) GO T0O 919
DO 662 1s),CNT
Yisy(I)
x13X(1)
SUMaEXi+YieAMAX (v, ,EVAL(VALUES(1,1)))
x(l)=d,9
Y(1)s2,0
IF (SUM,EQ,8,m) GO TC 6€o6¢
Y(I)31lVD,0%Y)/SUM
X(I)ai2p ,0%X)/8UM
IF (x¢I).GE,Q,R.AND,Y(]),GE,Q8,9) GO TO 660
x(I)s¥,@
Y([)=sad,A
66¢# CONTINUE
LSTMTa_ STMT+LE]+8
PRINT TFORM, HEADG
PRINT 852, (STMT(I),138,L81MT)
PRINT BbY
pDn 673 1s31,CNTY
Yyisvy(I)
Xisx(I)
SUMBSIGM(T1¥,Y1)n(l0l,0eXx]=Y})
679 PRINT 874, TOENT(I),Y1,8UM,X1,8YM(])
CALL TRIANG (IDENT,XoYoCNT,LEL LE2)LE3,SYM,STMT(B),STMT(K),STMT(J)
1, PRNTER,SCALE)
GO TO 91¢
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UNRECOGNIZED COMMAND # & & % & & % & % & ¢ & ® & & & & & & & #»
680 WRITE(U,88@2) (STMT(I),Iw1,L8THMT)
GO TO0 9i@

690 IF (SWCC) CALL PLOTND
8TOP

70@ FORMAT ('1SCALE MUST BE POSITIVE AND LESS TWHAN OR EQUAL TO 3,01}

710 FORMAT ('1''GRAPHSECALCOMP'! MUST BE SPECIFIED BEPORE SETTING 8Ci.
1)

720 FORMAY (' ',A8,' DEFINED AS !',80A1)

730 FORMATY ('Q',A8,! DEFINED AS ',80a1)

748 FORMAT (84A1)

759 FORMAT ('INO MORE THAN ',I3, ! NORMS MAY BE STORED., THE LAST NORNM
IWwILL BE ERASED!')

76¢ FORMAT ('1STATEMENT LENGTH(160) EXCEEDED ON THE FOLLOWING STATEMEN
1Tev /(' ',80A1/),'2D10 YOU FORGET A SEMICLONTY)

770 FORMAT ('{FORMAT COMMAND ERROR (MISSING PARENTHESIS) IN 1,80A1)

780 FORMAT ('{ERROR IN MODIFY COMMAND ON ',804A1)

700 FORMAT ('INO MORE THAN 14 NAMES MAY BE DEFINED, DEFINITION IGNOREZ
{ FOR NAMEs!,A8)

802 FORMAT (' EVALUATION OF !',4041)

8l FORMATY ('@ IDY,7X, " VALUE!' ,6X,'1D',7X,'VALUE',6X,'ID',7X,  VALUF
16!,’10"7X.'VALUE'.6X,'ID',?X.'VALUE'.6X.'ID‘.?X.'VALUE'/)

820 FORMAT (' .p‘é;‘l1.353XJA°'F11.3'3X|‘6,F11.3'3XIA6'F11.3‘JXUA®J
1F11,3,3x,46,F11,3)

830 FORMAT ('iPLOT COMMAND ERROR ON ',804A1)

849 FORMAY ('ITERNARY COMMAND ERROR ON ',80A1)

859 FORMAT (' TERNARY RATIOS FOR ',120a1)

86@ FQORMAT ('OSAMPLF Rl'.éx.'n?’,GX.'RS SYMBOL!'/)

370 FORMAT (' ',A8,3F8,2,4X,4A1)

880 FORMAT ('I1UNRECOGNIZED COMMAND GIVEN AS1'/1p1,1208A))

890 FORMAT ('10XIDE COMMAND CONTAINS A NAME wHICH IS NOT IN THE LIST ©
{F ACCEPTABLE OxIDES, ACCEPTABLE OXIDES AREg'/' ',11A8/' ',10A8/'27
2HE UNRECOGNIZED NAME I8 !',4A8)

9A¢ FORMAT ('{THE FOLLOWING COMMAND CONTAINS EXCESSIVE CHARACTERS,!/’
1',128A1/'8D1ID YOU FORGET A SEMICOLONZ?')

END

THIS ROQUTINE SETS UP THE /0 FOR GMAP QPENING FILES
AND SwITCHING UNITS, JOWN CDELL, D.G,M,R,

SUBROUTINE PREPRO(BATCH)

BYTE FIL(32),BATCH
INTEGER UN,U
COMMQON /COMM/ U, UN,FIL

JNED

usd

TYPE (¢

@ FURMAT(' GNAP =« BATCH OR TERMINALZ? w=we==> !,%)
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ACCEPT {1, TCHAR
11 FURMAT(AG)
IF (TCHAR,EQ,'BATC') GO TO 15
TYPE {2
12 FORMAT(' OUTPUT YO TERMINAL OR PRINTER? =e=we>» !,§)
ACCEPT §1, TCHAR
IF (TCHAR.EQ,'TERM!') GO YO 25
G0 TO 28
25 CALL ASSIGN(6,'TII")
GO TO 28
15 TYPE 17
17 FORMAT(' NAME BATCH FILE) ece=a> !,9%)
ACCEPT 18, FIL
18 FORMAT(3241)
FIL(32)mR
UNS2
TYPE 26
26 FORMAT(' BATCH PROCESSOR TAKES CONTROL!',//)
IF (FIL(1),EQ," ') GO TO 29
OPEN (UNITBUN,NAMESFIL,TYPE='OLD',READONLY)
GO 10 27
29 OPEN (UNTTsUN,NAMEa'GNAP ,BAT!,TYPESs'OLD',READONLY)
27 BATCHs,TRUE,
usé
28 RETURN
ENC
(222 ZZ R AR AR FEREXEEEREAEAEZZEF A RS EFR AR ERZ S AN A AR EA AR R A RR R R R RN R RN X X J
NORM(CARD,QUTM,STORE,FORMAT,NCS,TTDI,RATIOS,TOTALS,TYPES,
NIGGLI,»IDENT) IS USED TO CALCULATE THE STANDARD CIPW NORM, 'CARD!
IS AN 80 BYTE AREA WHICH CONTAINS ALL OR THE FIRSY SEGMENT OF THE
OXIDE VALUES IN CHARACTER FORM, 'OUTM!' 1S AN ARRAY WHERE OXIDE
VALUES AND CALCULATED NORMATIVE MINERALS WILL BE STORED, 'STORE!
IS A LOGICAL VARIABLE wWHICH INDICATES TO NORM WHEN JUST THE
STORAGE UF OXIDE VALUFS AND SAMPLE IDS 1S DESIRED, IT IS SET YO
+FALSE, UPON EXIT, 'FORMAT!' GIVES THE OBJECT-TIME FORMAT UNDER
WHICH NORM WILL READ THF OXIDE VALUES FROM THE AREA CARD, 'NCS!
GIVES THE NUMBER OF INPUT CARDS REGUIRED FOR ONE SAMPLE ANALYSIS,
'TTDI' WILL CONTAIN THORNTON AND TUTTLE'S DIFFERENTIATION INDEX,
'"RAT]OS' I8 AN ARRAY THAT WILL CONTAIN THE TwO RATIOS CALCULATED
BY NORM, 'TOTALS!' IS AN ARRAY wHICHM WILL CONTAIN THE TOTAL OXIDES
AND TOTAL NORMATIVE MINERALS, 'TYPES! IS AN ARRAY wWwHICH wILL
CONTAIN THE TOTALS OF THE NORMATIVE MINERALS FALLING IN THE SalLlC
AND FEMIC GROUPS, 'OUTM(66+)' IS AN ARRAY wHICH WILL CONTAIN 21
BARTH CATIONS, 'NIGGLI' IS AN ARRAY WHICH wILL CONTAIN THE 12
NIGGLI VALUES, '"IDENT! WILL CONTAIN THE 5 CHARACTER SAMPLE 1D,
'NOX' AND 'ORDER' GIVE THE NUMBER OF SELECTED OXIDES TO BE READ
AND THEIR ORDER, 'NONDRM!'! IS A LOGICAL VARIABLE wHICH SUPPRESSES
PRINTOUT 1F ,TRUE,, 'ADJUST!) CONTAINS THE NORMA_]ZED OXIDES,

THERE ARE TWQ OTHER ENTRIES TO NORM (RECALC AND CONVER) WwHICH ARE
COMMENTED UPON AT THEIR APPEARENCE,

aNasNelaNaNeNeNalalalslasNalsNaNaNoaNalaEeNelaNaXaNalal

DEC 1977 = ADAPTED BY LESTER NOKTH, U,5,6.8, TO RUN ON THE D,G,M,R
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OO0 0O0O0

[aNaNel

¢
c

C

1F

PDP=11/45 COMPUTER UNDER R8X{1eD WITH F4P COMPILER,

APR 1978 « MODIFICATIONS BY JOWN ODELL, D,6,M,R, TO D,G,M,R, AND
UeS:eGoS¢ REQUIREMENTS IN SAUDI ARABIA,

I AZEXEXEEXREXS RS XEARRRIRR AR AR RRERERREARRRR R AR AAR R AR NS XA K22 2 4 J

SUBROUTINE NORM (CARD,OUTM,STORE,FORMAT,NCS,TTOI,RATIOS,TOTALS,
1 TYPES,NIGGLI,IDENT,NOX,ORDER,NONORM,ADJUST,SYM,NAMES,CNT)

IMPLICIT REAL(M,N)

PARAMETER ve2Q

COMMON HEADG,TFORM,NORMAL,RASSYM

COMMON /COMM/ UL, UN,FIL,BAT

THESE COMMON BLOCKS ALIGN SCALARS AND VECTORS TO AVOID PARENTHESES

COMMON /ALIGN1/ wC1,WC2,WCI,wC4,wC5,wC6,nWC7,wC8,nCO,wC10,WCE1L,WC12
1/WC13,wC14,wC15,wC16,WC17,nC18,wC19,WC20,WC21

COMMON /ALIGN3/ MM ,MM2,MM3,MM4,MMD , MME ,MM7 ,MMB , MM, MM1 0 ,MM] | ,MM|2
1, MMI3 , MM1A,MMLS MM 6,MM17 ,MM1B , MM1Q,MM2Q, MM2] , MM22 ,MM23,MM24,MM25,
2MM6,MM2T7 , MM28,MM29,MM3D,MM3 | ,MM32 , MMIF, MM 4, MMI5, MM 36

REAL K'MC(zl)'OUTM(IWﬂ)oNC(Zl)'pM(33).Np(ll),MM(Sb)pPC(?l)pMG'VALU
1ES(100,IV),RATIOS(2),TOTALS(2),TYPES(2),NIGGLI(12)

REAL TTDI(1), RM(21),WM(33),ADJUST(21)
REAL*8 NAMES(109)

LOGICAL«y CARD(8v),SYM(1),IDENT(6),FORMAT(96),5AM,BUFFER(240),
1 HEADG(75),TFORM(16),RAS8SYM,STORE,NONORM, NORMAL ,BAT,FIL(32)

INTEGER ], T,0RDER(21),NOX,NC8,UN,U,CNT
EQUIVALENCE (WC1,WC(1)), (MMI,MM(]))

DATA RM /1,0664314E=2,9,807652t-3,6,262047E<3,1,391858E=2,2,48026
188k»2,1,783186E=2,1,61345E2,1,P61533E=2,5,550825E=2,1,251583E=2,7
2.,045002E*3,1,409694F=2,8,115645k=3,2,272213F=2,1,249029E=2,2,82063
36E=1,5,2636R1FE«2,3,118762E=2,6,579372F=3,1,33852E=2,6,521481E=3/

DATA wM /60,0848,101,9612,183,3236,556,6734,524,449,278,2112,43
16,5038,284,1498,316,3342,116,8856,142,0412,105,989,462,08104,122,¢6
238,154,2882,116,1642,170,3962,131,9312,140,7¢76,203,7776,172,2436,
3231,5383,223,8363,159,6922,151,7449,196,963,135,9782,79,8988,336,2
4084,78,4768,119,975,100,0894,84,32135/

(BAT) GO TO 4226
IF(NOTYEQ(CARD( H5),'BATCH!,5)) GO TO 1421

1F (CARD(I1),NE,"' ') GO TO 49¢vl

5 R



4091
4649

40n3
4006

1601}

2040

Jave
3wy
1ee3

1P2

1v
20 .
1904

K1

4¢

S5v

6v

YO0

OPEN(UNITS2,NAMEB'GNAP ,BAT!, TYPES!OLD',READONLY)

GO 10 4
D0 4@09
FIL(l={
FIL(32)

OPEN(UNIT®2,NAMESFIL,TYPES'OLD',READONLY)

BATs,TR
READ(2,

0d3

Isyl,42
B)sCARD(])
s

UE,
610,ENDB4@12) CARD

GO 70 loee2
IF(NOTEQG(CARD(12),'PROMPT!',6)) GO TO 1002

CaL

S

WRITY
FORM

J

WRI

A

[

4

c

GO T

IF (NORM
SYM(1)s
CALL M™MC
GO TO 8
CALL MO
SYyM(l)s

L MOVE(CARD(S),IDENT,6)
YM(1)SCARD(4)

E(U,2080) IDENT

AT(' SAMPLE ID ',8A})
DO 1d3 Isi,NOX
sORDER(I])

TECU,320@) NAMES(J)
CCEPT 3Juai,PM(I1)

ORMAT(' '0‘80'0000000, '3)
ORMAT(F6,2)

ONYINUE

0 1¢04

AL) GO TO 4

RASSYM

VE(CARD(71),10ENT,8)

VE (CARD(S5),IDENT,6)
CARD(4)

CALL MOVE (CARD,BUFFER,80)

IF (NCS
00 1e I

READ( 2,

JaBe]=
CALL MO

DECOD
0O 38 1
PC(I)=s2
DO 42 [
JBORDER
PC(J)mP
IF (STO
Co 52 1
PM(I)ay
Do 6@ I
NP(T)so
GO TO 8

EQa1) GO TO 28
B2,NCS

613,ENDmd1) CARD

79
VE (CARD,BUFFER(J),80)

F(240,FORMAT,BUFFER) (PM(1),181,NOX)

81,21
8
81,NOX
(1)
M(1)
RE) G0N TO QoA
5y{,33
o
1,11
.ﬁ

7]

[ E A X R AR A AR EE R FE A AR AR RN E R FE R EEEEEE R RN EE R ERR A ERER R R R R R R R NN KR
RECALC(OUTM, IDENT,SAM,TTDI,RATINS, TOTALS, TYPES,NIGGLI) IS
USEL TC RFCALCULATE A NOKM USING THE FIRST 21 VALUES IN THE ARRAY

touT™!

AS THE INPUT OXIDE VALUES,
69

'IDENT!

wILL ALREADY CONTAIN THE



aXeNaNeNg]

70
80

9

100

110

iev

130
140

15¢

160

S CHARACTER SAMPLE 1D, '"SAM! WILL ALREADY CONTAIN THME PLOTTING
$YMBOL WHICM WILL BE PRINTED, THE OTHMER PARAMETERS ARE COMMENTED
UPON AT TME BEGINNING OF NORM (INCLUDING 'NONORM! AND 'ADJUST!),

Xy X R X Xy X X xR X XXX X2 X2 R XX ZXE X RRY AR RS A AR N RRRZ AR R AR AR & A 42

ENTRY RECALC(OUTM, JOENT,S8YM,TTDI,RATIOS,TOTALS, TYPES NIGGLI,
{ NONORM,ADJUST)

DO 72 184,21

PC(I)sOUTM(I)

RATIOe8,@

R1s2,0

IF (PC(3),NE,0,Q) RATIOSPC(4)/PC(I)
IF (PC(1) ,NE,@,@) RisPC(2)/PC(1)
RATICS(1)eR1
RATIOS(2)8RATIO

SUMsd,0

DN 100 Je},21

QUTM(I)SPC(I)

SUMaSUM+PC(T)

TOTALS(L)sSUM

IF (8TORE) GO TO S57¢

IF (NONORM) 60 TO i@

PRINT TFORM, KEADG

PRINT 62@, PC;SUM.IDENT,SYM
SUMBI¥B,0/73UM

DO 122 Is1,21
PC(I)SSUM«PC(I)
ADJUST(1)sPC(I])
MCCI)SPC(I)eRM(])
WC(IdaMC(I)

IF (NONORM) GO YO 130

PRINYT 638, (PC(I),Inl,11),R1,(MC(T),108,18),(PC(1),1Im12,21),RATIO,
1(MC(l),I312,21)

DO 140 181,36

MM(1)80,0

NCA4snwCaen({24WC2Y
WCOEBWCO+wCR213,33333+nWC1
IF (»C6,GE,0,08) GO 7O 150
Ts2

GO TN 479

MM2OBW(C LY

WC78nC7=0,5+wC16

IF (wC7,GE,2,8) GO YO 160
Ts3

GO YO 470

MM108B,5+nWC16
MMIIBAMINL(WC7,nWC1S)
NC7anNl7mMMY |

NCISswC1BemMyy

WCaBWCAel Sa(WC1B+w(C15)

IF (wC4,GE,0,2) GO TO (70
Tal

GO TO 470



{70

180

199

209

21

22¢

23¢

MMI18Q,B5¢(WCiBenwC1S)
WCa4sWCdenw(C19

IF (wC4,6E,2,2) GO TO §82
Teb

GO T0O 470

MM2IsWC1L9

MM258AMINY (WC4,WC19)
WCaswCd4=MM25
WC1OsW(C i deMM25
WC173WC17=0,666667vMM29
IF (WC17,LT7T,0,0) WCi7w0,0
WCOSWCEwd ,5ewCy7

IF (WC6,6GE,@,0) GO TO 199
Te9

GO TO 479

MM32s@,5+wC1?7

MM3I2eAMINE (WCE6,wC1d)
WC6BWCO=MMI2
WC14sw(CidemmM3?2
WCSeawCHewCid

IF (wC5,GE,8,2) GO TO 200
Tsil

GO T0 479

MMi78WCS

MM33ewC14d

WNCiIswWCi=w(Cl13

IF (wC§{,GE,2,@) GO TO 210
Tsi2

GO YO 470

MM3IswCi3

DIFFawC2enw(C8

IfF (DIFF,GE,2,9) GO TQ 229
MmaawC2

MMiSseDIFF

wCes=0,0

wC8uy,0

GO TO 2%

MM4sWw(CB

wCesDIFF

DIFFmnC2=WC7

wC8ei,6

IF (DIFF,GE,¥,0) GO 1O 232
MM BNC2

WC7s=D]FF

wC2mo,¢

GO 10 2%0

MmMiewC/7

wC2eDIFF

DIFFeswC2=n(6

wC782,9

IF (OIFF,.GE,4,@) GO TO 242
MMbew(C?2

wCbawD]FF
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wCavwod,0
GO TO 280
240 MMBINCH
MM@eDIFF
wC2e0,0
wC6s2,9
250 DIFFewCiQenCs
IF (DIFF,GE.B,@2) GO TO 268
MM28awWC 10
WC6s=D]FF
GO YO 27¢
280 MM268WCH
MM28sDIFF
wC6sd,0
279 DIFFsWC3Ien(7
IF (DIFF,GE,2,8) GO TO 280
MM{3IsWC3
MMl dseDIFF
MMiBawC4
GO TO Jua
280 MM{3sw(C?
WCI3sDIFF
wC7s0,0
DIFFewWC3I=nCa
IF (DIFF,GE,2,0) GO T0 290
MM228W(C3
MM{BseDIFF
GO TO Jdov
299Y MM22sW( 4
MM24aD]FF
32 SUMMFaMM|7e¢MML8
R1sQ,0
R2%0,0
IF (SUMMF,LE.0,2) GO TO 310
R1aMM{7/SUMMF
R28MM{B8/8SUMMF
312 ODIFFaSUMMFeW(6
IF (DIFF.LT,@2,8) GO TO 329
MM3I4sw( 6
MM3ISSDIFF
GO0 TO 33V
32¢ MM34sSUMMF
MM|{6a=DIFF
J3¢ WC1BWC1emMM26wd  BaMMl3amMidaMMmiDel dn (MMASMME ) oMM Be2 0% (MMO+MMI4)»
{MM3E
IF (wCl.LT,0,0) GO TO 342
mMiswCly
60 TO 4289
Jar wliaswCi+MMIS
DIFFes2,d¢WC1eMMIG
IF (DIFF,LT,2,9) GO TO 359
MM3IGaMMISeWC
*M3ISSDIFF



GO TO 429

359 MM3I6m0,5+MM35
MM3S880,0
WCi1sWCi=MMIBOMM26
IF (wCi,LT,8,.2) GO TO 360
MM278MM26en( 1
MM263 Wl
GO TO 420

36U wWCiswWCleb,0wMMD
MM27 8MM26
MM2O-G.@
DIFFawCie=2 B%MM5
IF (DIFF.LT,3,0,0R,WC1,.6T,6,0*MM5) GO TO 370
MMBBY ,B*MMEed 25% K
MMS52Q ,25¢D]FF
GO TO 420

376 MMBEMMS
MMSaQ,@
WC18wClw2 , 0eMMBeb,BwMMA
OIFFsWCi=d,09MMm4
IF (DIFF,LT,2,2,0R WC1,GT,6,0*Mrd4) GO TO 380
MM/B3 OeMMAwm@ , SenC
MMAB@ ,DeDIFF
GO TO 429

385 mM7amMM4
MMAuy, @
WCiswCliwd ,ueMM7eMMIp
DIFFIsMMI6=ww(]
DIFF282,d%*WC{=MM16H
1F (DIFF1,.LY,2,0,0R,DIFFR,LT,2,@) GC TO 399
MM21sDIFF1
MMIABSD]IFF2
GO TO 42¢

39U wCiswll+2,2eMM34
FAC182,We(wlimMM34)amMM]b
FAC284 ,0aMMIdeMM B2 Puw(]
FACYsFAC2+42,AwMM16
IF (FACY , LT,»w,¢,0R, FAC2,LT ,2,¢,0R,FACI,LT,2,2) GO TO 4u0
MMZ18Y,25¢FAC3
MMIGEeMMIO G, 28wFAC2
MM3432,5xFACH
MMib8d, P
GO TC 42v

apd MMIObaMMIBeD ,HeMMI4 -
MM21Bp,Se(MMIE+MMI4)
WNC1BWC I wMMIdmd , DeMMibsa PaMMT
MM3ds, W
MMl 6an, @
DIFF18aCle2 ,b60MMT
DIFFEanCiw2,0«D]FF{
IF (DIFF1.GE, 6 @,ANDDIFF2,6E,0,9) GO T0 419
Ted!
GO TO 47v¢
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410 MMOe0,B¢DIFFR
MMTe0,5+D2PP3

420 DIloMM34
DIW0eD]
DIENSRieD!:
DIPSsR2+D]
MYsMM3IB
HYENSRieMY
HYFSsR2eNY
OLEMMIG
OLFOSRieOL
MM1980LFO
OLFASR2e0(
MM2@sOLFA
MMi6sMM164DINWD
MM178sDIENSHYEN
MMiBsDIFSeNYFS
DO 4302 Isi,33

430 PM(1)swM(TI)wMM(])
IF (NONORM) GO TO 440
PRINY 648, (MM(I),Im1,12),(PM(I),181,12),(MM(I),1u813,24),(PM(1),10®
113,24), (MM(1),1825,33)

440 DIFFQup,9 -
DO 4802 1s=§,12

45¢ DIFFQsDIFF+PM(])
DIFF{sDIFF2
00 460 I=:13,3)3

460 DIFFisDIFF1+PM(])
YsDIFFi{«DIFFQ
NP(2)8DIWO*WwM(16)
NP(I)SDIEN®TWM(17)
NP(4)sDIFSawM(18)
NP(L1)BNP(Q)+NP(J)+NP(4)
NP(O)BHYENWWM(LT7)
NP(7)aMYFS«WM(18)
NP(S5)SNP(6)+NP(7)
NP(9)sOLFO+wWM(19)
NP(1O)eDLFARWM(22)
wO_LsMM{b=D]IW0D
NP(it)ewQL»wM(16)
NP(B)SNP(9)¢NP(11)
TOTALS(R2)sDIFF1
TYPES(1)sDIFF2
TYPES(2)sY .
TTOICI)BPM(1)+PM(Q)+PM(D)ePM(7)+PM(B)+PM(9)
IF (NONORM) GO TO 489
PRINY 650, (PM(1),1%25,33),D1FF1,DIFF2,Y,D1,DIW0,DIEN/DIFS,HY,HYEN
{,HYFS,0L,0LFO,OLFA,WOL,(NP(I),I®1,11)
PRINT 660, TTDI
GO TO 48¢

470 1F (NOMORM) PRINT 6870
PRINT 68¢, IDENT,T

484 DO 4990 Ys=f,21

74



490 WC(I)sMC(I)
WC2s2,0+wC2
WCIs2,8+WC3
WC782,8%wC7
WCom2,8enC8
WC9e2,8enwC9
wCiise,0¢nwCit
WwCi1982,0¢nwC19
SumMe@,@

D0 500 Imi,2}

S0 SUMSSUMWC(I)
SUMSSUMeWCOenwC16eoWCi7=wCy8
SUMei@@,0/8UM
DO S10 181,21
WC(I)sSuMewC(I)

KKal+65
516 QUTM(KK)EWC(])
IF (NONORM) GO TO 520
PRINT 690, wC
52¢ DO 8308 1si,21
530 WC(I)eMC(I)
ALBWC2+wC19
FM82 ,00WC3+WCAeWCHewC12ewC20
CaswCb6benC2t
ALKaswC7+WC8
SUMS 100,08/ (ALSFM+Ce+ALK)
ALSSUMwAL
NIGGLIC(])sAL
FMBSUMeFM
NIGGLI(R)wFHM
CaSUMe(
NIGGLI(3)sC
ALKBSUMe ALK
NIGGLIC(A)®mALK
SIsSUM#*KW(C]
NIGGLI(S)=SI
TIaSUMaWC1Q
NIGGLI(6)mT]
PagUM«nC11
NIGGLI(7)sP
HeSUM«WC9
NIGGLI(8)sH
Ksd,p
DIFF1suC?7+wW(8
IF (DIFFI  NE,0,0) KswCB/DIFF{
MGeQ,0
SIP120,0+4,00ALK
IF (FM NE,0,¢) MGESUM®nWCEH/FM
IF(AMLK,GT,AL) SIPs{@0,+3+AL+ALK
WZs8]=SIP
NIGGLI(S)mx
NIGGLI(1¥)sMG
NIGGLI(11)8S1IP
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Nl‘lL!(“"'s
IF (NONORN) @0 Y0 848
PRINT 708, ALoPMCoALK,88,78,Ppi,0oN0,880y02
540 DO 580 304,33
580 OUTMLTI*RLIOPN(])
D0 860 lei,tt
860 OUTM(TI+B4IeNP(])

570 CONTINUE

¢

RETURN

4010 CONTINUE

OO0

c

CNTSCNTe}

IF (BAT) CLOSE (UN1Ts?)
SATe FALSE,

RETURN

R XX R R R R R R R R R R R R X R XX X XA XXX XXYIRIXNINRRNRIZIIRANZSNZLISARARN] )L )
CONVER(VALUES,CNT) I8 USED TO CONVERT VALUES OF OXIDES AND NORMATR
MINERALS POR THE 'CNY! SAMPLES STORED IN 'VALUES' FROM PERCENTAGES
TO MOLECULAR AMOUNTS,
XXX L X R X R X R R R R X R X A R X X XXX XXX XXIXIZIAXIAZCIANEIZAXAAIISNZZIZRRZZSL RS X 1]
ENTRY CONVERCVALUES,CNT)
00 680 le§,CNY
DO 888 Jei, 21
S80 VALUEOC(J,I)SVALUESCJ,)1)*RM(JS)
D0 690 Je2, 8¢
502 VALUESCJsI)sVALUES(J,)1)/WH(JeRY)
X{1oVALUES(BG6,1)/wmM(16)
VALUES(86,1)eX}
YIaVALUES(87,1)/wM(17)
VALUES(87,1)eYy} :
SUMBVALUES(S88,1)/wm(le)
VALUES(88,1)e8UM
VALUES(5S,I)eXxieyiegUN
X1sVALUES(60,1)/7WM(L17)
VALUES(60,1)eXl
YieVALUEB(61,3)/WM(18)
VALUES(68,]1)aYd
VALUES(89,1)exiey]
X1aVALUES(63,1)/wWM(19)
VALUES(63,1)e X}
YisVALUESB(64,1)/WM(20)
VALUES(64,1)uY]
VALUEB(62,1)exievd
600 VALUES(65,1)sVALUESC(6S,I)/wM(16)
RETURN

610 FORMAT (80A})
620 FORMAT (' ORIGINAL WT,PCT, OXIDES'/'® 8102 AL203 FER03 FEO Yy
{1 'MGO CAO0 NA20 K20 H20 T102 PROSB MNO ZRO2 co2 t,180
23 CcL 4 8§ CR203 NIO BAO'/' ',21F6,2/'08UM OF ORIGINA
3L OXIDESe!,F6,2/'2CIPW NORM FOR SAMPLE NO, ',6A1,00X,'PLOTTING 8YM
480L I8 ',4Y)
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OO0 OO OO0O0O0O00O000

638 FORMAT ('@CONSTITUENTS 8102 AL203 FE203 FEO',8X, 'MGO

1 CAO',6X,'NA20O K20',6x,'H20',6X,!'T102',5X,'P205 AL203/8102'
2/' PERCENTAGES',11F9,2,F10,3/' MOL, AMTS, !',11FO,4/10CONSTITUENTS
3 MNO!,6X, 'ZRO2 CO2',6X,"'803',7X,'CL',6X,'F',8X,"'8',6X,'CRR03
4 NIO BAO',12X,'FEO/FE2031'/1' PERCENTAGES!',10F9,2,F19,3/

5 MOL, AMTS, ',10F9,4)

646 FORMAT (/'OMINERALS!',9X,'Q',8X,"'C',8X,'21,8X,'0R",7X,'AB!',7X,"'AN!,
17X "LC Yy 7 X o INE p7X  "KP 7 Xy VML Yy 7X, " TH! ,7X, INC!'/"' MOL, AMTS, !',12F
29,4/ PERCENTAGES',12FQ, 3/ 'OMINERALS! , 00X, "AC' o 7X, 'NS8!,7X,1KS!,7X,!
INOV G 7X,YENY y7X s YFS Yy 72X, "FO g7 X VAV 72X, 'CS 27Xy "MT I, 7X,'CMY,7X, M
41/ MOL, AMTS, ' ,12F9 47" PERCENTAGES',12F9 ,3/'OMINERALS!,9X,'IL?,
STXp VINYy7X,"PRY 27X "RUY p7X s YAP Y, 2 X 0 "FRY ,ZX, PR, 7X,'CC' 77X, ' MG
6 TOTAL SALIC FEMIC'/) MOL, AMTS, !',9F9,4)

650 FORMAT (' PERCENTAGES',12F9,3/'@MINERALS',9X,'DI DI=w0',4X,'0!
{eEN DI=FS$ HY HYwEN HY=FS oL OLe=FO',4x,!0L=
2Fa WOL'/' MOL, AMTS, ',11F9,4/' PERCENTAGES',11F9,3)

660 FORMAT ('QTHORNTON « TUTTLE DIFFERENTIATION INDEX & ',F7,.3)

670 FORMAT ('1t)

680 FORMAT ('ONORM NOT COMPUTABLE FOR SAMPLE NO, ',6A1/'QSEE ERROR COD
1€ '»13,' OF PROGRAM WRITE=UP!)

690 FORMAT ('OBARTHS CATINNS SI AL FE+J FE+2 MGt ,6X,
1'Ca NAY Xt K, 7% "HY X, VTI V77X, 'PY ,6X,'MNV/Y t,13X,12F8,2/'
0! 25X, 2R ¢ 7X o 'C,EX, 81,6, 'CLY,7X,'F,b6X,"'82"',6X,'CR!',6X,IN]!,
J6x, 'BAY/Y 1 ,21X,0FB,2)

702 FORMAY ('@ONIGGLI VALUES AL # FMe Cw ALKw 8I',6Xx,
LIRIY 7Xe P, 7X,y " HE 7X, 'K 06X, 'MG X, 'ST! QZ'/Y ', 13X, 12F8.2)
END

R R R R R R R R RN R R R R R TS TR R E R R R R R R PR R 2
TRIANG(IDENT,X,Y,CNT,LEL, E2, E3,5YM,E1,E2,E3,PAGE) IS8 USED YO
CONSTRUCT A TERNARY DJAGRAM wHOSE APEXES ARE GIVEN BY THE
EXPRESSIONS 'E1','E2' AND '83' WHOSE RESPECTIVE LENGTHS ARE 'LEL!',
'LEQ' AND 'LE3', THE ARRAYS 'X' AND 'Y! WERE OBTAINED BY
EVALUATION OF EXPRESSIONS E3 AND EY RESPECTIVELY, 'IDENT! IS AN
ARRAY GIVING THE SAMPLE IDS FOR EACH POINT IN THE TWO ARRAYS,
'SYM! 18 AM ARRAY GIVING THE PLOTTING SYMBCL FOR EACH OF THE 'CNT!
POINTS IN X AND Y, 'PAGE' IS AN AREA USED FOR PLOTTING,

'PRNTER' AND 'SIZE' ARE COMMENTED UPON AT THE BEGINNING OUF PRNT,

I EA AR R R R RS R ERR AR RS AR R AR AR A AR AR RNE RN

SUBROUTINE TRIANG(IDENT,X,Y,CNT,LEY,LEQ,LE3,SYM,EL,ER,E3,PRNTER,
X SIZE)

INTEGER CNT

BYTE SYM(CNT),EL1(LEL),E2(LE2) FI(LE3),PAGEC(121,51),PRNTER
BYTE BLNK,STAR,ZERO,MODS5,CHAR(4),HEADG(75), TFORM(16),LINK(8)
DIMENSION X(1),Y(1)

REAL#8 JDENT(CNT),BAD(45),MORE

COMMON HEADG, TFORM

DATA BLNK,ZERQ,STAR,MORE/!' ', 'e!,te! 1 4MORE "'/
DATA CHAR/4w"Qpd/
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LINK(7)e! /!

IF (PRNTER) GO YO 70
CONBTRUCT TRIANGLE ON CALCOMP PLOTTER
Xise@, 127 ER ' )
CALL 8YMBOL (Xxi,=-0,3,0,21,E2,0,0,LE2)
CALL SIDE (0,0,0,0,0,0)
X199,08«0,12+LE3
CALL 8YMBOL (Xi,»2,3,0,21,E3,0,0,LE))
CALL SIDE (120,0,9,08,0,08)
Xlll.GlOO.IQ'LEl
CALL SYMBOL (Xxi1,7.,96,0,21,E1,0,0,LEYL)
CALL SIDE (»120,0,4,54,7,86)
PLOT THE POINTS
DO 60 J®i,CNTY
Yin7 ,884Em2eY (1)
X189,08Ee2eX(])ovL/y, 7321
IF (X{ ,NE,O,0,0R,YI ,NE,2,8) CALL SYMBOL (Xi1e0,25,Y1e0,07,
X 0,386/812€,8YM(1),0,0,1)
60 CONTINUE
CALL PLOT (15,8,0,0y°3)
RETURN
70 CONTINUE
SUPERIMPOSE TRIANGLE ONTO THE PLOTTING SURFACE PAGE(,).
DO 100 182,80
LFaBie]
D0 80 Jsi,LF
82 PAGE(J,1)sBLNK
LFaLFel
PAGE(LF,1)a8TAR
MOD58MOD(I=1,8),EQ,@
IF (MODS) PAGE(LF,1)8ZERD
Mageled
DO 92 Jmi,M
LFelFel
90 PAGE(LF,I)sBLNK
LFsLFed
PAGE(LF,1)38TAR
IF (MODS5) PAGE(LF,1)SZERD
LFaLFel
DO 1080 JsLF,101
100 PAGE(J,I)®BLNK
DO t1@ Jei,101
PAGE(J,51)eBLNK
1190 PAGE(J,y])uBLNK
PAGE(1,51)88TAR
PAGE(S51,1)w8TAR
00 120 Je3,909,2
PAGE(J,S1)eS8TAR
120 IF (MOD(J,1@2),EQ,1) PAGE(J,S51)=2ERD
PAGE(101,51)88TAR
K8y
START PLOTTING THE POINTS,
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13

s XaRaRel

14¢
154

€19

18¢
19¢
22¢

DO 150 T=i{,CNT
XTax(I)
YTayY(l)
IF (XT,EQ,2,8,AND,YT,EQ,®,0) GO TO 158
Js0,5+YT4+0,5
Jable]
IXsXT+8,5#YT+1,5
IF (XT,LT,1,9, OR YTelTal s@ 0R XT*YT ,GT,99,0) GO TO 140
CHAR(d)lPAGE(Ix J)
NPTeCHAR(4)
TEST FOR BLANK
IF (NPT ,EQ,32) GO TO {a@
TEST FOR GRID SYMBOLS ¢ QR =,
IF(NPT L,EQ, 43) GO TO 140
IF(NPT ,EQ, 45) GO TO 140
KBK+]
IF (K,LE,44) GO YO 130
Ksdd
BAD(36)sMORE
G0 TO 159
CALL MOVE (IDENT(I),LINK,D)
LINK(B8)YsCHAR(4E)
CALL MOVE(LINK,BAD(K),8)
GO TO 159
PAGE(IX,J)w8YM(])
CONTINUE
IF (K,EQ,8) GO TO 179
CALL MOVE ('THE FOLLOWING SAMPLES WERE NOT PLOTTED',PAGE,38)
CALL MOVE ('BECAUSE THEY wWOULD HAVE FALLEN ON A!',PAGE(1,2),35)
CALL MOVE ('PREVIOUSLY PLUTTED POINT (/N)3',PAGE(1,3),30)
Me 3
DO 1060 I3,k
JasMOD(l=1,3)
IF (J.EQ,B) MEMme]
LFsivwJed
CALL MOVE (BAD(1),PAaGE(LF,™),8)
PRIMT TFORM,HEADG
PRINT 189, (E1(CI),Is)1,LEL)
DO 219 J=1,51
PRINT 190, (PAGE(I,J),I31,1¢1)
CONTINUE
PRINT 19¢, (E2(I),Isl,Lt2)
PRINT 20w, (£E3(1),1s1,LED)
RETURN

FORMAT (' ',55X,42A1)

FORMAT (' ', &5x,1214A1)

FORMAT ('e¢!',105x,2741)

END

 ZE R R R R R R R RN R R R RS A SR AR R AR R R ENEZE SN RAE RS ERANZA AR R R R NR AR RN X 3 |
PRNY(X,Y,8YM,CinT,E),F2,LE1,LE2,STAND,PAGE) IS USED Y0 PLOT THE
'CNT! POINTS IN THE ARRAYS 'X! AND 'Y!, THESE ARRAYS WERE QOBTAINED
BY EVALUATION OF THE EXPRFSSIONS 'E1' AND 'E2' wWHMDSE RESPECTIVE
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10
3o

49

50

LENGTHS ARE 'LE1' AND 'LER', '"STAND!' I8 A LOGICAL VARIABLE WNWICH
TELLS PRNT THE POSITIVE DIRECTION OF THE XeAX]S, IF TRUE, X WILL
INCREASE TO THE RIGMT, 'PAGE! I8 AN AREA WHICH wILL BE USED IN THE
PLOTTING, '8SYM' I8 AN ARRAY OF CNT PLOTTING SYMBOLS, ONE FOR EACH
POINT IN X AND Y, 'PRNTER' I8 A LOGICAL VARIABLE GIVING THE
PLOTTING DEVICE (,TRUE, I8 LINEPRINTER), 'SIZE' IS USED TO FIX THE
PLOTTING POINT SI2E AY B,14%,

(I XXX RIS RS AR AR SARERR AR R SR AR R R A R A AR AR A XA A X A2 2 X2

SUBROUTINE PRNT (X,Y,SYM,CNT,EL,E2,LE1,LE2,8TAND, PRNTER,
X 8IZE)

COMMON HEADG, TFORM

INTEGER CNTY

LOGICAL®1 SYM(CNT),EI(LEY),E2(LERQ),STAND,PAGE(181,51),PRNTER,
X HEADG(7S5),TFORM(16)

LOGICAL +1 IMAGE(S5151%)

DIMENSION XC 1),Y( 1)

EQUIVALENCE (PAGE,IMAGE)

IF(PRNYER) GO 10 §
CALL SCALE(Y,8,8,CNT,t)
YMINSY(CNT+1)
YMAXBY(CNT+2)
CALL SCALE(X,10,,CNT,1)
XMINBX(CNT+1)
XMAXBX(CNT+2)
IF (STAND) GO TO 40
XToi@ e XMAXSXMIN
DO 8 Is{,CNTY
X{I)BXMIN+XTeX(])
GO T0O 40
XMAX8X (1)
XMINSXMAX
YMAXBY(])
YMINSYMAX
00 10 1I=2,CNT
XTaX(l)
YTay (1)
IF (XT LT XMIN) XMIN=XT
IF (XT,GT.XMAX) XMAX®XT
IF (YT,LT,YMIN) YMINsYT
IF (YT.GT,YMAX) YMAX®EYT
CONTINUE
IF (STAND) GO TO 40
XTaXMAX
XMAXaXMIN
XMINsXT
CALL PLOT2 (IMAGE,XMAX,XMIN,YMAX,YMIN,PRNTER,SIZE)
DO %52 Isi,CNT
CALL PLOTI (SYMCI),X(I),Y(I))
CALL PLOT4 (LE2,E2,LE1,EL1,STAND)
RETURN
END
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OOOO0O0O0O 0

iR R A A A R R R R R T A L X
PRPLOT I8 A MODIFIED VERSION OF THE ROUTINE BY THE SAME NAME
WRITTEN AT UNIV, OF MICHIGAN, SEE PROGRAM DOCUMENTATION FOR
DETAILS,

R R A R R I R R R R R R A R R R R R R R R R R
THIS VERSION MODIFIED BY JOWN ODELL D,6,M,R, FOR GNAP
SUBROUTINE PRPLOT

IMPLICIT LOGICAL®1(W),LOGICAL*](K)
COMMON HEADG, TFORM

C
COMMON /COMM/ U
C
DIMENSION ABNOS(11)
LOGICAL*1 NOS(12),IMAGE(5152),CH,LABEL(1),XLAB(])
LOGICAL«{ HC,NC,BL,nF,HFi,FOR1(19),FOR(15),FOR3(19)
LOGICAL*Y CHAR(4),HEADG(75),TFORM(16),8TAND
c
INTEGER U
C
EQUIVALENCE (NPT,CHAR(1))
DATA NOS JVBV L, 120, 030,040,080 061,170,181 ,101/
! sHC/ VeV /yNC/ VeV /4BL/Y V/oHF/'FVY/ynF L/ Y/
3 ,FOR?2 AN I R I VY B R R R D B DR K- NI D S I S
412,04, A 0y 0y / ,FORY VA NGIPEE R N RPN LN N PR N RO R A RO B B I
5.,!,! l'! "!F"! l'l O'I l'l.l'l !'!)0/
DATA FORLZVC "1V, X, VAN, 0, 0 0 AF L, 08, 1,0, 0,
PVLl, X, 0,020, g A gt )by
DATA KPLOT!/,FALSE,/,XPLOT2/,FALSE,/
c
11¢ NVPENVS
NDHEO*NSH
NDHPSBNDMHe |
NDVENVeNSYV

NDVPaNDVel
NIMGS (NDHP*NDVP)
FCRI(12)8NUS(4)
NASMING(d,NSV) e}
NBE11¢MIND(NA,120U=NDV)
I1sNB/1RQ
J2anBe]1e¢1Q
FOR3I(6)WNOS(ILI+1)
FORJI(7)aNOS(]I2+1)
FOR3I(9)SNDS(NA+T)
ItaNnv/1@
I2aNVe]iwlp
FOR3I(11)YaNOS(I§+1)
FOR3(12)sN0OS(]24+1)
FORI(13)sHF
I{an8V/100
I3sNSVeliw]0y
12813/140
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I3s13e]2e10
FORI(14)SNOS(I1¢4)
FOR3(15)aN08(I2+1)
FOR3I(16)8NOS(13¢1)
FOR3(17)sHF1
FOR3(18)8FORJ3I(9)
KPLOT{s,TRUE,

GO 7O {29

ENTRY PLOT2CIMAGE,)XMAX,XMIN,YMAX, YMIN,NPRNT, 8IZE)
IF (WPRNT) GO TO {20
wPLOTs ,FALSE,
SCALEs®sSIZE
XMIN{eXMIN
YMINI{SYMIN
DVeXMAX
DHBYMAX
IF(ABS(DVeXMINL) LT,1,E=6) DVBXMINi+1,0
IF(ABS(DMH=YMINI) L T,1,E=6) DHBYMINI4+},0
RETURN

12v kPLOT2s ,TRUE,
wPLOTm,TRUE,
IF (KPLOTY) GO TO 130
NSHE1@
NVERLR
NSVmid
GO YO 1190

130 CONTINUE
YMYXBYMAY
DM (YMAX®YMIN) / (NDH)
DVas{xMAX®aXMIN)/ (NDV)
DO 148 lsi,NVP

149 ABNOSC(I)®(XMIN+ ((I=31)aNSV)I*DV)
NIMG2aNIMG+NIMG
00 150 Isi,NIMG

15¢ IMAGE (I)sBL
CO {80 Iw{,NDHP
1281 «NDVP
l1al2=NDyV
KNHORSMOD(I=1,NS8H) NE D
If (XKNKOR) GO TO 170
DO 168 Jely,12

160 IMAGE (J)sHC

17¢ CONTINUE
0C 185 JsI1,12,NS8V
IF (XKNHOR) GO TO 185
IMAGE (J)eNC

185 CONTIMUE

18¢ CONTINUE
XMINIBXMINaDV/2,
YMINISYMINSDNH/2,
RETURN



ENTRY PLOT3(CH,X,Y)
DUMLE(X=XMINY)/DV
DUM2B (YaYMIN]) /DM
IF (wWPLOT) GO TO 190
CALL SYMBOL (DUMi{e@d,@5,DUMR~0,087,0,356/SCALE,CH,2,3,1)
RETURN
16¢ Ja(NDHP» INT(DUMR)« 1 )%NDVP*INT(DUML )+
CHAR(4)s]IMAGE(J)
IF (NPT LEQ, 64) GO TO 191
IF(NPT LEQ, 78) GO TO 191
IF(NPT LEQ, 96) GO TO 191
[s(J=1)/NDVP4+Y
191 IMAGE(J)sCH

RETURM
C

EMTRY PLOTA(NL,LAREL ,NXL,XLAH,STAND)

IF (#PLOT) GO TO 2¢¥

CALL AXIS (0,4, @,LABEL,NL,7,2,90,¢,YMIN],DH)
C THIS CODF IS NECESSARY TO REVERSE THE AXTS
C

1F (STAND) GU TO 198
C

YPswmy, |
CaLL PLOT(¢,,YP,3)
00 30 Imi,lw
XPalwi
XP2s]
CapLL PLOT(xP,1r,,2)
CALL PLOT(XP2,4,.,,2)
CaALL PLOT(XxP2,YP,2)
Ju¢ CONTIMNUE
YPRe® 25
FPEYMINY
Lo J1vs 1sy,1
xPslje]=id,
CalLL NUMREFR(XP,YP,2,1,FP,4,.,2)
FPEFPsDV
3L CONTINUE
YPa=p,5
xPpzhH,
CALL SYMBOL(XP,YP,2,148,XLAR,U4sNXL)
GO TO 19¢
198 CALL AXTIS (YU, W,0, 2, XLAG,eNXL, 11, M, ¢ 8 XMINL,0V)
19¢ CALL PLOT (1S5,¢,2,1,=8)
KETHRN
2vid CONTINUE
PRINT TFURM,HEADG
DO 229 Tst,nNowWP
wLaBL
IF (T4LEBEoNL) wLELABELC(T)
1281 eNpVP
I1s]2eNDY
IF (MDC(1=1,NSH) EU,v) GO TC 219
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210

240

14

e
30

ae¢

PRINY FOR2, WL,(IMAGE(J),J*11,12)

G0 Y0 220

CONTINUE

ORDNOS(YMX= (le1)#DH)

PRINY FOR1, WL,ORDNO,(IMAGE(J),Jull,1Q)
CONTINUE

PRINTY FORJI, (ABNOSC(J),Jwi,NVP)
PRINT 240, (XLABC(J),Jsi,NXL)
RETURN

FORMAT (' ',80X,704A4/7/)

END

I T R R R R R R R R R A R R R R R LI T I R R R R T IR
CONV(A,N§,N2,E,ERR) RETURNS THE NUMERIC VALUE OF A DECImMAL NUMBER
IN CHARACTER FORM IN THE STRING A, A(N1) IS THE LEADING DIGIT AND
ACN2) 18 THE TRAILING DIGIT, A IS ASSUMED TO BE AT LEAST N2 BYTES
LENGTH, E IS USED A8 IT IS IN THE F(W,E) FORMAT CODE (IE, IF NO
DECIMAL POINT APPEARS IT WILL BE ASSUMED IN THE E POSITION, IF PRE
A DECIMAL POINY OVERRIDES E). ERR I8 A LOGICAL VARIABLE INDICATING
WHETHER OR NOT THE CONVERSION WAS SUCCESSFUL,

I R A I I R S R R R R R R R TR R Y

FUNCTION CONV (A,N1,N2,E,ERR)
LOGICAL#*1 A(1),CHAR(A) »ERR
INTEGER D,E

DATA CHAR/4+"}00/
VALUE=Q,?
DsE
ERR® ,FALSE,
DO 2@ IsNi,NQ2
CHAR(4)wA(])

INDEX®CHARC(G)

IF ACI) 18 BLANK, TREAT IT A8 A ZERO,
IF (INDEX,EQ,32) INDEXxsd48
IF A(l) IS A DECIMAL POINT, COMPUTE D (ThE POWER OF TEN FACTOR),
IF (INDEX,NE,46) GO TO 1@
DaleNg
GO TO 20
DIGITSsINDEX= 48
IF (DIGIT (T,2,2,0R,01G6GIT,6T,9,8) GO TO 40
VALUER1@,0%wVALUE+DIGIT
CONTINUE
CONVeVALUE® 1@ ,82eD
RETURN
ERR.QTRUE.
VALUE®?,d
60 10 3©
END
SUBROUTINE SIDE (T,X,Y)
CTsCO0S(1,74533E=2¢T7)
STRSIN(1,74533E=2+T)
DO 10 I=i,10
AL®@,908¢ (1)
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eu

BLmAa_+0,908

IMm2

IF (I.EQ.“ IMe3

CALL PLOT(X¢A| *CT=0,086603+8T=02,05+CT,Y+AL#ST+0,086603«¢CT=0,085+8T,
X 3J)

CALL PLOT(X+AL*CT,Y+AL*ST,INM)

CALL PLOT(X+BL*CT,Y+BL*8T,2)

IF(I LE, 9) CALL PLOT(X+BL#CT=0,086603+8T+0,05«CT,Y¢BLeST+0, 05287
X +2,886603«CT,2)

CONTINUE

RETURN

END

[ XX 2 XXX XX Z 2R Z2ARZEZEZAEREEEZAERRF RS AR ANEANRR A A AR REAARAERRNRRRRR R R 2 X J
THIS SUBROUTINE IS A COLLECTION OF ENTRIES DESIGNED TO FACILITATE
PRINTING OF LISTS IN COLUMN®WISE RATHER THAN ROW=WISE FASHMION,
'"WIDTH! AND 'LENGTHM' ARE INTEGERS wWHICH GIVE THE DIMENSIONS OF

THE ARRAY 'PAGE' WHICH IS LENGTH*wWIDTH BYTES IN SIZE, 'FORMAT! IS
AN ARRAY WHICH CONTAINS THE OBJECT=TIME FORMAT OF THE ITEM TO BE
WRITTEN ON LINE 'LINE' STARTING IN COLUMN 'COLUMN', 'STZE' IS

AN INTEGER WHICH GIVES THE NUMBER OF BYTES SPECIFIED IN FORMAT,

X2 2 2 R R R R A R R A s i R R X A X A R X S 2 s A A A A R A R TR R R X R X

SUBROUTINE CLEAR (wWIDTH,LENGTH,PAGE)

INTEGER LINE,COLUMN,LENGTH,WIDTH,SIZE,IS8

LOGICAL«! PAGE(131,65),FORMAT(1),BLANK #STRING (L)
DATA BLANK/'Y V/

BLANK OUT PAGE
00 1@ Jsl,LENGTH
DO 1@ Iwl,wIDTH
PAGE(I,J)®sBLANK
RETURN

R(EAL) S(CALER) wW(RITER)

ENTRY RSw(LINE,CO|UMN,PS,FORMAT,SIZE)

CALL CORE (PAGE(COLUMN,LINE),SIZE)

WRITE (99,FORMAT) RS
ENCODE(SIZE,FORMAT,PAGE(COLUMN,LINE))IRS

RETURN

T(NTEGER) S(CALER) W(RITER)
ENTRY ISW(LIME,COLUMN,IS,FORMAT,SIZE)
CALL CORE (PAGE(COLUMN,LINE),SIZE)
WRITE (99,FORMAT) IS
ENCODL(SIZE,FORMAT,PAGE (COLUMN,LINE)) IS
RETURM

S(TRING) A(RRAY) W(RITER)

ENTRY SAW(LINE,COLUMN,STRING,SIZE)
DO 2¢ Isi,SIZE

PAGE (COLUMN®T=§,L INE)BSTRING(I)
RETURN
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aEalaseNsNalaRaNaNeNaNoNslasNaReNsNaleNaNelalalelaRsNaNoRaeNsleaNasNaNaNaRe

PRINT CONSTRUCTED PAGE

ENTRY OUTPUT(LEN,WIDTH)

00 30 Jui,LEN

PRINT 48, (PAGE(I,J),Is§,WIDTH)
RETURN

FORMAT (1M ,131AY)

END

[ A X R X A R R X R X R X X R X R X R X 2 R R X2 XX 2 XA XXX 2 XX 2 X2 2 X2 XXX X222 2XX22XXXX22XX22XXX2XX12 ]
THIS SUBPROGRAM 18 USED TO EVALUATE ARITHMETIC EXPRESSIONS,

THESE EXPRESSIONS ARE COMPOSED OF VARIABLE NAMES STORED IN NAMES,
THE ARITHMETIC OPERATORS (UNARY MINUS, 7/, ¢, =, AND +), CONSTANTS,
AND THE GROUPING SYMBOLS (), EVALUATION 18 PERFOAMED IN THE ORDER
(GIVEN ABOVE) OF THE ARITHMETIC OPERATORS IN A LEFT TO RIGHT
FASHION, THIS ORDER CAN BE OVERRIODEN BY THE USE OF (),

FIRST A CALL 7O PARSE(EXPR,L,NAMES,N,ERR) MUST BE MADE, EXPR

CONTAINS THE CHARACTER REPRESENTATION OF THE EXPRESSION AND I8 L

BYTES (CHARACTERS) IN LENGTH. NAMES IS A REAL*8 ARRAY CONTAINING

THE N NAMES WHICH MIGHT APPEAR IN EXPR, ERR IS LOGICAL+) AND 18

SET T0 ,TRUE, IF THE EXPRESSION IS SYNTACTICALLY INCORRECT OR

CONTAINS A VARIABLE wWHICH IS8 NOT IN NAMES,

PARSE GENERATES THE REVERSE POLISH FORM OF EXPR IN THE TWO ARRAYS

POLISH AND TYPE, POLISH CONTAINS THE NUMERIC VALUES OF ANY

CONSTANTS IN EXPR, TYPE CONTAINS THREE TYPES OF INFORMATION,

IF TYPE(I)meS THEN THE I!'Th POLISH FORM ITEM IS UNARY MINUS,

IF TYPE(l)s=d4 THEN THE I'TW POLISH FOURM ITEM 1S THE OPERATOR /,

IF TYPE(I)a=3 THEN THE I'TH POLISH FORM ITEM IS TKE OPERATOR w,

IF TYPE(I)®s«2 THEN THE I'TH POLISH FORM JTEM IS THE OPERATOR =,

IF TYPE(I)se] THEN THE I'TH POLISH FORM ITEM 1S THE OPERATOR +,

IF TYPE(I)®s @ THEN THE I'TH POLISH FORM ITEM IS A CONSTANT FOUND
IN POLISH(I),

IF TYPE(I)>? THEN THE I'TH POLISH FORM ITEM IS A VARIABLE WHOSE
VALUE I8 IN VALUES(TYPE(I)),

A TRANSITION MATRIX TECHNIQUE IS USED FOR THWE PARSE,

THE ENTRY EVAL(VALUES) MAY THEN BE USED TO RETURN THE NUMERIC
VALUE OF THE EXPRESSIOMN BASED ON THE CURRENT VALUES IN VALUES
CORRESPONDING TO VARIABLES IN NAMES, A SIMPLE PUSHeDOWN STACK
TECHNIQUE IS USED,

(A XA XARARAREE R AR EEEEEEEAR AR R R RRERAREEEARR RS R AR RN RARN)

MODIFIED BY JOWN ODELL D, 6,M,Rk, FOR GNAP FEBRUARY 1978

FUNCTION EVAL(VALUES)

LOGICAL¥] EXPR(1),NAME(B),CHAR(4) +POP,NUM, BLANK +ERR
INTEGER T™(3,9),TOP,ROW,COLUMN,C,ELEMNT,SWITCH,SYMBOL(186),U

INTEGER#2 INDEX,TYPE(41)

REAL NAMES+8(1),VALUES(1),POLISH(41),3TACK(4]1),VARBLE*S8

COMMON /CUMM/ U '

EQUIVALENCE (NAME(1),VARBLE)

DATA ™ /712,32,0,81,2+41,0,2+51,06,2%61,0,2«71,101,3+0,92,93
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1,21,22,23,113,32,33/
DATA CHAR/4#"200/,BLANK/Y V/
DATA SYMBOL/31+0,8,2+2,1,4+0,6,7,5,3,0,2,9,4,10¢9,7+0,26¢1,96+08/
TOPaD
DO 34 J=i,1
INDEX®TYPE (J)
IF(INDEX) 290,285,282
28 TOPsTOP+]
STACK(TOP)sVALUES(INDEX)
GO TO J34ap
289 TOPaTOPe]
STACK(TOP)aPOLISH(J)
GO TO 349
29Y INDEXSSeINDEX
IF(INDEX ,ER, ©) GO TN 295
VTaSTACK(TOPR)
TNAPET(OPw=]
G0 TO (314,320,332,320), INDEX
295 STACK(TOP)s=STACK(TNP)
GO TO 34p
30W STACK(TOP)®STACK(TOP)wvT
GO0 TO 3av
310 IF(VY ,NE, 2,@) GO TO 3t5
WRITE(uU,502)
GO TO 369
315 STACK(TOP)=sSTACK(TOP)/VT
GO TC 340
329 STACK(TOP)SSTACK(TOP)eVT
GO TO 34
330 STACK(TOP)SSTACK(TOP)=VT
346 CONTINUE
IF (TOP,NE,.1) GO TO 360
EVAL®STACK (1)
354 RETURN
36V WRITE(U,482) (EXPR(J),Jsi,L)
EVAL®O,9
GO TO 350

EMTRY PARSE(EXPR,L,NAMES,N,ERR)
INITIALIZATION

ERR= ,FA|SE,

ROws{

TOPs®

Isv

Lo

38T GPERATOR CODOES

UNARYs=5,

Plveed,

PRODs=3,

DIFFa=2,

PLUS.'lo

PARENSZ,

CONSTRUCT POLISH FORM vIA TRANSITION MATRIX TM

87



32 CeCey
c ARE THERE MORE CHARACTERS TO PROCESS IN EXPR 7
IF (C.LE.L) GO TO 890
IF(ROW,EQ,1) GO TO 469
IF (POP) GO TO 250
IF (NUM) GO TO 40
SWITCHs{
C GO FIND VALUE AND INSERY IN POLISH STRING
GO T0 J7e
40 SWITCHs2
C GO EVALUATE CONSTANT AND INSERT IN POLISH STRING
GO TO 420
C GET THE CHARACTER, DETERMINE TASK (JOB) AND NEXT=STATE (ROW),
50 CHAR(4)SEXPR(C)
NEXTaCHAR(4)
COLUMNSSYMBOL (NEXT )
IF (COLUMN,EG,4) GO TO 360
ELEMNTSTM(ROW,COLUMN)
JOBsELEMNT/1
ROWNSMOD(ELEMNT, 10)
GO TO (6@,30,70,132,140,150,1602,1702,180,230,242), JOB
GO TO 360
o START AN ITEM
60 NAME (1)sCHAR(4)
NCHARS]
POPs ,FALSE,
NUMs ,FALSE,
GO TO0 3@
C ADD CURRENT CHARACTER TO PARTIALLY BUILT ITEM
790 NCHARSNCHARS]
NAME (NCHAR)SCHAR(4)
GO Y0 30
8y IF (POP) GO TO 124
POPs, TRUE,
IF (NUM) GO TO 99
Sw]lTCH=J
C GO FIND VALUE AND INSERT IN POLISH STRING
GO TO0 370
9¢ SWITCH=4
C GO EVALUATE CONSTANT AND INSERT IN POLISH STRING
GO TO 420
100 1IF (TOP,EQ,®) GO TO {28
IF (CODE,LT,STACK(TOP)) GO 70 12v
SWITCHsS
VALUESSTACK(TOP)
INDEXSVALUE
60 T0 470
11¢ TOPsSTOPs={
G0 T0 1@u
126 TOPsTQOPe«}
STACK(TOP)SCQDE
G0 TO 30
C SET COUE FOR OPERATOR AND GO PROCESS ITEM
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130
140
150
160
170

1890

190

229

2109
229

239

249

250

269

370

380

CODESDIFF
GO Y0 80
CODEwPLUS
GO0 T0O 80
CODEsD1V
GO TO 8@
CODE=PROD
GO TO 88
CODESUNARY
GO T0 120

RIGMT PAREN SENSED, INSERT ITEM IN POLISH AND POP STACK

IF (POP) GO TO 200

POPs,TRUE,

IF (NUM) GO TO 190

SWITCHE6

GO FIND VALUE AND INSERTY IN POLISH STRING
GO 10 37@

SWITCHs?

GO EVALUATE CONSTANT AND INSERT IN POLISH STRING
GO TO 420

IF (TOP,EG,8) GO 1O 460

IF (PAREN,EQ,STACK(TOP)) GO TO 220
SWITCHs8

VALUERSTACK(TOP)

INDEXsVALUE

GO YO 470

TOPSTOP=}

GO TO 200

TOPSTOP=}

G0 10 38

LEFT PAREN SENSED, INSERT IN STACK
TOPSTOP+1

STACK(TOP)sPAREN

GO T0 30

NAME(L)sCHAR(4)

NCHARS 1

NUMS , TRUE ,

POPs FALSE,

GO T0 30

IF (TOP,EQ,Q) GO TO 3590
SWITCHsO

VALUE®STACK(TOP)
IF(VALUE.EQ,PAREN) GO TO 460
INDEXsVALUE

GO T0 470

TOPSTOP=

G0 TO 2%¢

GET INDEX ASSOCIATED WITH NAME
NCHARANCHAR®]

IF (NCHAR,GT,8) 60 TO 390

PAD NAME WITH BLANKS

D0 38@ JsNCHAR,8

NAME (J)sBLANK
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[aNeNaNaoNe)

OO OO0

399
400

410

420

470

469

480
490
50

1¢

14

29

DO 408 Jsi,N

IF (VARBLE.EQ,NAMES(J)) GO TO 410
CONTINUE

WRITE(U,490) VARBLE

GO TO 460

INDEXS)

GO TO 4782

EVALUATE A CONSTANT
VALUESCONV(NAME, { ,NCHAR,Q,ERR)
INDEXn®

IF (ERR) GO 1D 460

Islsd

POLISH(I)sVALUE

TYPE(I)®INDEX

GO TO (250,2%0,100,100,110,200,200,210,260), SwITCH
ERRe, TRUE,

WRITE(U,482) (EXPR(J),Jsi,L)
PARSEsQ,0

RETURN

FORMAT ('OERROR IN EXPRESSION !',80A1)

FORMAT ('OUNDEFINED NAME ',A8)

FORMAT('oDIVIDE BY ZERO ATTEMPTED, HENCE!')

END

N R O I R I TS I TSI 22T
MOVE(A,B,N) MOVES 'N' BYTES (IE CHARACTERS) FROM THE ARRAY 'a! TO
THE ARRAY !'B!',

2 A X2 R EE R R R R RS ER R AR R R SRR RA R RS R AR AR AR AR AR RN AR ERAR X R X X2 X J

SUBROUTINE MOVE (A,B,N)

LOGICAL*1 A(C1),B(1)

00 10 Isi,N

B(l)sA(I)

RETURN

END

A A A I A R I A R R T I ST I
INDEX(STRING,CHAR,N) RETURNS THE POSITION OF THE CHARACTER CHAR IN
THE STRING STRING, IF CHAR IS NOT PRESENT ZERO 1S RETURNED

(22 EREEEEENARE AR R RS AR ARRZ AN AR R RS RN RSN A

FUNCTION INDEX (STRING,CHAR,N)

LOGICAL*1 STRING(N),CHAR,TEMP(4) 1 TEM(4)

EQUIVALENCE (TEMP(1),NS), (TEM(1),NC)
DATA TEMP,TEM/8xZ00/

TEM(4)uCHAR ‘

00 {0 Isi,N

TEMP(4)8STRING(I)

IF (NS,EQ.NC) GO TO 28

CONTINUE '

Ie

INDExs=l

RETURN

END

90



OO0 0O

10

2
30

L R R R R R R R A R R R X XY
NOTEQ(A,B,N) RETURNS A VALUE (TRUE OR FALSE) INDICATING WHETHER OR
NOT THE TWO STRINGS A AND B ARE EQUAL IN THE FIRST N CHARACTERS

I 2 AXEXEX XSRS ASEASERNRZA S22 RS2 R AN AR R AR EXA XA A2 22 2] )

LOGICAL FUNCTION NOTEG(A,B,N)

LOGICAL*Y A(C1),B(1),TA(4) 1TB(4)

EQUIVALENCE (TA(C1),NA), (TB(1),NB)
DATA TA,TB/8e200/

DO 10 Isi,N

TA(4)sA(])

TB(4)8B(])

IF (NANE,NB) GO TO J@

CONTINUE

NOTEQs ,FALSE,

RETURN

NOTEGe,TRUE,

G0 T0 20

END
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